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Abstract

Objective This study was performed to evaluate and

compare the placental pathology in patients with severe

pre-eclampsia (PE) and HELLP syndrome. Moreover,

neonatal birth weight was compared between the two

groups.

Materials and methods This cross-sectional prospective

study was conducted in Alzahra and Beheshti Hospitals

(Isfahan, Iran) between 2007 and 2009. Placentas from 32

patients having severe pre-eclampsia without HELLP

(referred to as preeclampsia group) and 25 patients having

severe preeclampsia with HELLP syndrome (referred to as

HELLP group) were evaluated. The studied parameters

included placental weight, chorioamnionitis (either acute

or chronic), retroplacental hematoma, placental infarction,

intervillous thrombosis, and decidual arteriopathy. Birth

weight adjusted for gestational age was also compared

between the two groups.

Results We found statistically more significant frequency

of retroplacental hematoma in the PE group compared to

the HELLP group (P value 0.00). Despite the relatively

high frequency of accelerated villous maturation and

decidual arteriopathy in both groups, the difference

between the two groups regarding these two parameters

was not statistically significant. Other placental features did

not show any significant difference between the two groups

either. The frequency of small for gestational age births

showed no statistically significant difference between the

two groups.

Conclusion Retroplacental hematoma was the only pla-

cental pathology that showed statistically significant dif-

ferent frequencies between the two groups. Although this

may suggest different underlying pathogenetic mechanisms

in these two conditions, further studies are needed to

confirm this hypothesis.
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Introduction

The exact prevalence of preeclampsia is unknown. A

prevalence of 26 per 1,000 births has been reported in one

study [1–4]. Preeclampsia refers to the onset of hyperten-

sion and proteinuria after 20 weeks of gestation in a pre-

viously normotensive woman. Its common effect on fetus

is intrauterine growth restriction [5, 6].

Some studies report common pathological features in PE

including small placentas with decidual arteriopathy,

infarcts in central portions, retroplacental hematoma, and

intervillous thrombosis [7].
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HELLP syndrome refers to a syndrome characterized by

microangiopathic hemolysis, elevated liver enzymes, and a

low platelet count [8]. It complicates about 20% cases of

severe PE. This syndrome probably represents a severe

form of preeclampsia, but the relationship remains con-

troversial. As much as 15–20% of the affected patients do

not have antecedent hypertension or proteinuria. Coagu-

lopathy is seen in HELLP patients, but it is not a feature of

PE [9]. These differences have led some experts to consider

HELLP syndrome as a distinct disorder [8, 10, 11].

It is well documented that placenta is the prerequisite for

development of HELLP syndrome and preeclampsia. Part

of the different clinical manifestations of severe pre-

eclampsia and HELLP syndrome might be explained by

different histopathologic characteristics of placentas in

these two conditions. The aim of this study was to test this

hypothesis by investigating various macroscopic and

microscopic features of placenta in pregnancies compli-

cated by preeclampsia or HELLP syndrome.

Materials and methods

This cross-sectional prospective study included 32 preg-

nant women with severe preeclampsia without HELLP

and 25 women with severe preeclampsia further compli-

cated by HELLP syndrome admitted to Alzahra and

Beheshti hospitals in Isfahan, Iran between 2007 and

2009. Severe preeclampsia was diagnosed based on the

criteria of the American College of Obstetricians and

Gynecologists and defined as the presence of a systolic

blood pressure C160 mm Hg or a diastolic blood pressure

C110 mm Hg on two occasions 6 h or more apart, pro-

teinuria of 5 g or more in a 24-h period (or 3? or 4?

persistent proteinuria on urinalysis when 24-h urine

evaluation was not available), oliguria (B500 ml of urine

per 24 h), central nervous system or visual disturbances,

epigastric pain, pulmonary edema, and significant fetal

growth restriction (\10th percentile). Women were char-

acterized as having HELLP syndrome if they had evi-

dence of thrombocytopenia (platelet count \ 100,000/lL),

evidence of significantly elevated liver enzymes (AST

and/or ALT C 70 u/L, which is twice more than the

upper limit of normal), and evidence of hemolysis dem-

onstrated by an abnormal peripheral blood smear and

elevated lactate dehydrogenase level ([600 u/L) [6].

Women with a history of chronic hypertension, renal

disease, cardiac disease, smoking, or diabetes mellitus

were excluded from the study.

To determine the coagulation status of the patients,

prothrombin time (PT), INR, and partial thromboplastin

time (PTT) were measured. INR more than 1 and/or PTT of

more than 32 s were considered as coagulopathy.

First trimester ultrasound examination and the reported

gestational age based on the biparietal diameter at that

time, when available, were used to determine the gesta-

tional age at delivery. If ultrasound examination was not

performed during the first trimester of pregnancy, the date

of LMP and uterine fundal height were used to estimate the

gestational age.

A pathologist, blinded to all clinical data except for

the gestational age (in order to assess the villous matu-

ration), studied the placental samples. Placentas were

submitted to the pathology laboratory in formalin. For-

malin-fixed placentas were macroscopically examined to

find the macroscopic evidence of any of these patholo-

gies: chorioamnionitis (as evidenced by opacity of

membranes), retroplacental hematoma, infarction (recent

or old) in more than 5% of placental bulk, the presence

of one or more intervillous thrombosis, and other mis-

cellaneous pathologic findings. The umbilical cord was

also studied macroscopically to detect any abnormal

finding such as knots (either true or false) and cord

twisting. The cord and free membranes were then trim-

med and the placental disk was weighed. Tissue samples

were prepared from each placenta for microscopic

assessment as follows: two rolls of the free membranes

(chorion and amnion attached to decidua capsularis) and

a section of umbilical cord, two full thickness sections

from macroscopically normal appearing areas of pla-

centa, and sections from any abnormal macroscopic

finding in placenta.

Abruption was diagnosed clinically (acute abruption)

and/or histopathologically based on the presence of a ret-

roplacental hematoma. The percentile of placental weight

adjusted for gestational age was assigned based on specific

placental weight charts.

The representative microscopic slides were then studied

to determine the villous maturation according to the ges-

tational age (proportionate, accelerated, or delayed),

decidual arteriopathy, infarction, intervillous thrombosis,

chorioamnionitis, and retroplacental hematoma. Other

miscellaneous findings, if present, were also recorded.

Decidua capsularis attached to the gestational sac was

the site examined for the microscopic evidence of decidual

arteriopathy. This was available in rolls prepared from free

membranes. Decidual arteriopathy was defined as mild if

the vessel was ectatic and its wall showed fibrinoid

necrosis, and as severe if there was evidence of acute

atherosis (accumulation of foamy macrophages and

mononuclear cells in the vessel wall).

Chorioamnionitis was defined microscopically as acute

when neutrophils were present within the fetal membranes

(i.e., amnion and chorion). [12] Chronic chorioamnionitis

was diagnosed microscopically when lymphocytic infil-

tration into the chorionic trophoblast layer or
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chorioamniotic connective tissue was seen [13] Both acute

and chronic chorioamnionitis were included in the study.

To consider membrane opacity as the evidence of chorio-

amnionitis, it was needed to be confirmed by histologic

examination.

Data were analyzed by SPSS.11.5 software and

ANOVA, Pearson correlation test, Fisher test, Mann–

Whitney test, t test and Chi-square test were used for sta-

tistical analysis as indicated. P values less than 0.05 were

considered as the level of significance.

This study was approved by the ethics committee of

Isfahan University of Medical Sciences (Isfahan, Iran) and

informed consents were obtained from the women included

in the study.

Results

A total of 57 patients enrolled in the study. Of these, 32

(56.1%) had severe preeclampsia (PE) without HELLP and

25 (43.9%) had severe preeclampsia complicated by

HELLP syndrome. For convenience, the first group (those

having severe preeclampsia without HELLP) and the sec-

ond one (those with severe preeclampsia complicated by

HELLP syndrome) are referred to simply as PE and

HELLP groups, respectively. There was no significant

difference in baseline characteristics (age, gestational age,

number of parities, frequency of small for gestational age

neonates, birth weight, and placental weight) between the

two groups. Baseline data are presented in Table 1.

We also compared some hematological and biochemical

parameters between the pregnant women with PE or

HELLP and found significant difference in levels of

hemoglobin (Hb) and platelet (Plt), as well as serum lactate

dehydrogenase (LDH), uric acid, and creatinine (Cr)

between the two groups, while white blood cell count

(WBC) had nearly significant difference (Table 2).

Liver function tests (LFT) and coagulation status were

compared between the groups. Abnormal LFTs were sig-

nificantly more frequent in the HELLP group, but there was

Table 1 Baseline characteristics of the patients (one way ANOVA—descriptive analysis)

Group Age Gestational age Parity SGA neonates Placental weight Birth weight

Preeclampsia

(N 32)

29.03 ± 5.25

(R 18–41)

34.15 ± 3.91

(R 27–41)

2.31 ± 1.42

(R 1–6)

28% (N = 9) 352.65 ± 107.32 1,832.5 ± 637.25

HELLP (N 25) 28.72 ± 6.43

(R 16–43)

32.22 ± 4.11

(R 25–39)

1.88 ± 1.53

(R 1–8)

40% (N = 10) 305.40 ± 126.55 1,747.80 ± 933.27

Total (N 57) 28.89 ± 5.74 33.37 ± 4.07 2.12 ± 1.47 33.3%

(N = 19)

331.92 ± 117.47 1,795.35 ± 774.52

Data are presented as mean ± SD

N number of cases, R range

Table 2 Hematological and biochemical parameters in the two

groups (one-way ANOVA test)

Group Mean ± SD Sig.

WBC Pre-eclampsia 11,896.87 ± 1,828.53 0.05

HELLP 12,968.00 ± 2,212.97

Total 12,366.66 ± 2,058.46

HB Pre-eclampsia 11.55 ± 1.33 0.03

HELLP 12.30 ± 1.29

Total 11.88 ± 1.35

PLT Pre-eclampsia 193,156.25 ± 60,917.77 0.00

HELLP 92,520.00 ± 58,656.57

Total 149,017.54 ± 77,891.52

LDH Pre-eclampsia 536.40 ± 181.97 0.00

HELLP 1,468.52 ± 1,582.40

Total 945.22 ± 1,144.21

Uric acid Pre-eclampsia 6.14 ± 1.06 0.02

HELLP 7.03 ± 1.70

Total 6.53 ± 1.43

Cr Pre-eclampsia 0.70 ± 0.14 0.00

HELLP 0.91 ± 0.30

Total 0.79 ± 0.24

WBC white blood cell (cells/microliter), HB hemoglobin (gram/

deciliter), PLT platelet (cells/microliter), LDH lactate dehydrogenase

(international unit/liter), Cr creatinine (milligram/deciliter)

Uric acid (milligram/deciliter)

Table 3 Comparison of liver function tests and coagulation status

between the two groups (Chi-square test)

Pre-

eclampsia

HELLP Total P value

Aspartate

aminotransferase

Normal 32 2 34 0.00

Abnormal 0 23 23

Alanine

aminotransferase

Normal 32 2 34 0.00

Abnormal 0 23 23

Alkaline

phosphatase

Normal 31 11 42 0.00

Abnormal 1 14 15

Bilirubin Normal 32 20 52 0.01

Abnormal 0 5 5

Coagulation

status

Normal 32 24 56 0.43

Abnormal 0 1 1

Arch Gynecol Obstet (2012) 285:175–181 177

123



no significant difference in coagulation status between the

two groups (Table 3). Placental weight adjusted for gesta-

tional age was compared between the two groups and showed

no statistically significant difference (P value 0.13).

In pathologic studies, morphological features of pla-

centas were compared between the two groups. Only one

patient in each group had immature placenta (P value

0.68). There was no significant difference between HELLP

and pre-eclamptic patients regarding parameters of accel-

erated villous maturation, decidual arteriopathy, placental

infarction, and intervillous thrombosis (P values were 0.15,

0.80, 0.12, and 0.34, respectively) (Fig. 1).

Although the frequencies of accelerated villous matu-

ration and decidual arteriopathy did not show any statisti-

cally significant difference between the two groups, these

two pathologic findings showed a relatively high frequency

in both groups. Accelerated villous maturation was seen in

31.25% of PE cases and 48% of HELLP patients and

decidual arteriopathy was seen in 34.37 and 28% of PE and

HELLP cases, respectively. Retroplacental hematoma was

significantly more frequent in the PE group (P value 0.00).

No case of chorioamnionitis or stillbirth was seen in

either group. We found 2 cases of chorangioma in the

HELLP group. This finding was not seen in any cases of

Fig. 1 Microscopic features of placental pathologic findings. a Decid-

ual arteriopathy (A1 mild decidual arteriopathy as evidenced by

fibrinoid necrosis of the vessel wall with ectasia of the lumen in a

specimen from a 33 weeks gestation complicated by severe preeclamp-

sia without HELLP; A2 severe decidual arteriopathy observed as foamy

macrophages in the vessel wall in a specimen from a 35 weeks gestation

with severe preeclampsia without HELLP) (9400). b Old placental

infarction in a 34 weeks gestation complicated by severe preeclampsia

with HELLP (9400). c Intervillous thrombosis in a 36 weeks gestation

complicated by severe preeclampsia with HELLP (9400)

Table 4 Comparison of pathological characteristics of placenta

between the two groups (Chi-square test)

Pre-

eclampsia

HELLP Total P value

Accelerated villous

maturation

Negative 22 13 35 0.15

Positive 10 12 22

Decidual arteriopathy Negative 21 18 39 0.80

Mild 9 6 15 0.85

Severe 2 1 3 0.88

Placental infarction Negative 27 17 44 0.12

Positive 5 8 13

Intervillous

thrombosis

Negative 28 20 48 0.34

Positive 4 5 9

Retroplacental

hematoma

Negative 20 24 44 0.00

Positive 12 1 13
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PE. However, this finding showed no statistically signifi-

cant difference between the two groups (P value 0.18).

Data concerning placental characteristics are presented in

Table 4.

Frequency of accelerated villous maturation, decidual

arteriopathy, retroplacental hematoma, placental infarction,

and intervillous thrombosis are compared between the two

groups and presented as graphs (Figs. 2, 3).

There were nine (28%) neonates small for gestational

age (SGA) in the PE group and ten (40%) in the HELLP

group. SGA frequency did not show any significant dif-

ference between the two groups (P value 0.25) (Table 1).

Placental weight adjusted for gestational age was compared

between the two groups and showed no statistically sig-

nificant difference (P value 0.13).

Correlation of placental weight and gestational age was

studied. There was evidence of significant correlation

between placental weight and gestational age in the PE

group (r 0.46, P value 0.00) while this was not the finding

in the HELLP group (r 0.20, P value 0.36) (Fig. 4a).

Birth weight was not significantly correlated with the

gestational age in the HELLP group. (r -0.04, P value

0.84), while in the PE group birth weight was significantly

correlated with the gestational age (r 0.79, P value 0.00)

(Fig. 4b).

Birth weight was also compared based on the pathological

characteristics of the placenta in either group. In PE patients,

mean of the birth weight in the presence of accelerated vil-

lous maturation was significantly lower than in those cases

with normal villous maturation (1,287.00 ± 419.18 g in

accelerated villous maturation versus 2,080.45 ± 563.95 g

in normal villous maturation, P value 0.00), while there was

no significant difference in the birth weight based on other

pathological characteristics. In the HELLP group, there was

no significant difference in birth weight based on the path-

ological features of the placenta.

Discussion

Despite the relatively high frequency of accelerated villous

maturation and decidual arteriopathy in both groups, ret-

roplacental hematoma was the only placental pathology

that showed statistically significant different frequencies

between the two groups. Although this may suggest dif-

ferent underlying pathogenetic mechanisms in these two

conditions, further studies are needed to confirm this

Fig. 2 Frequency of accelerated villous maturation, retroplacental hematoma, placental infarction, and intervillous thrombosis in placentas from

PE and HELLP patients (stacked bar charts)

Fig. 3 Frequency of decidual arteriopathy in PE and HELLP patients

(stacked bar charts)
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hypothesis. There was no evidence of significant difference

between the two groups for other pathological features.

Since retroplacental hematoma is the histopathologic

finding of abruption, more frequency of retroplacental

hematoma in PE means that the patients with PE may

suffer placental abruption more often than the HELLP

group. This finding is consistent with previous studies that

introduce hypertensive disorders such as pre-eclampsia as a

risk factor of abruption [14–16]. This finding is also in line

with Smulian et al.’s study that reported placental abrup-

tion as the only differential placental feature of PE and

HELLP [17].

Vinnars et al. showed that other than retroplacental

hematoma, placental infarction and decidual arteriopathy

are also significantly more frequent in preeclampsia [18].

They also found a high frequency of accelerated villous

maturation and decidual arteriopathy in both groups. While

both studies have some similar findings, differences in

other findings could be due to different sample sizes and

different racial characteristics.

The present study could not find any difference in the

frequency of accelerated villous maturation between the

two groups. In this regard, it is noticeable that accelerated

villous maturation cannot be adequately evaluated when

the placenta is over 37 weeks [18].

Both groups showed positive correlation between pla-

cental weight and gestational age, but this correlation was

significant only in the PE group. It means that although

there is no significant difference in the placental weight

between HELLP and PE groups, the placenta grows more

rapidly in preeclamptic pregnant women.

On the other hand, no significant correlation of birth

weight and gestational age in the HELLP group in

comparison to significantly positive correlation in the PE

group implies different pathologies leading to different

results.

Both the above findings could be related to different

general conditions of pregnant women in the HELLP and

PE groups. Pregnant women of the HELLP group had

significantly more disturbed liver and kidney functions.

Therefore by increasing the gestational age, fetal and pla-

cental conditions might have been more adversely affected

in comparison to the PE group.

Here, there is a question: why do fetuses of the PE and

HELLP groups not show any significant differences in birth

weight and placental weight? This might be attributable to

the more acute nature of HELLP, which leads to a shorter

time interval between the diagnosis and delivery and con-

sequently less effect on the final outcome [18].

We found a positive correlation between gestational age

and birth weight in the PE group, but this was not the

finding in the HELLP group. Perhaps the more acute nature

of HELLP and the more critical systemic conditions of the

mother do not let the fetus to have enough time and suit-

able conditions to grow more.

In this study, there was no significant difference in

frequency of accelerated villous maturation between the

two groups. However, the finding of a reverse relationship

between the birth weight of the neonates and accelerated

villous maturation in the PE group and the absence of this

finding in the HELLP group also confirm the impact of the

rapid progression of HELLP on the outcome of pregnancy.

It means that fetuses with accelerated villous maturation in

the PE group have more time to be affected by decreased

uteroplacental blood flow resulting in significantly lower

birth weight.
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Although some findings of this study concerning the

pathological features of placenta in HELLP and PE are

different from the results of the previous studies in this

field, most of our findings are in favor of the hypothesis

that considers PE and HELLP syndrome as separate

disorders.

Recent studies at the genetic level have revealed some

similarities as well as some differences in placental gene

expression between preeclampsia and HELLP. According

to the study of Varkonyi et al., placental transcriptomes of

early onset preeclampsia and HELLP syndrome overlap.

However, gene expression changes may be suggestive of

more severe placental pathology in HELLP syndrome

compared to preeclampsia [19]. von Steinburg et al. [20]

suggest a decrease in matrix remodeling in placentas from

HELLP syndrome compared to control pregnancies.

Emanuelli et al. have studied the placental expression of

transforming growth factor-beta3 (TGF-beta3) in HELLP

syndrome and preeclampsia compared to controls. Their

results suggest a regulatory role for TGF-beta3 in a variety

of cellular events during HELLP syndrome resulting in the

dysfunction of maternal–fetal circulation. [21]. Further

studies in this field may answer some of the questions

regarding the differences between preeclampsia and

HELLP.
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