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ABSTRACT

Objective: The aim of the present study was to determine the correlation between fetal liver length (FLL) at the 11+0–13+6 week of pregnancy and 
crown-rump length (CRL). 

Methods: Pregnant women (n=63) referring to the Başkent University Konya Hospital Obstetrics and Gynecology Clinic between January and March 
2014 for first trimester screening were included in the study. Patients were excluded for the following reasons: two for type II DM, one for metabolic 
disease, and three because they refused to share their information. FLL was measured in patients at the 11+0–13+6 week of gestation and in those 
who had normal ultrasonographic findings. Exclusion criteria were as follows: nuchal translucency of ≥3.5 mm, antenatal first trimester combined test 
results of ≥1/250, reverse flow of the ductus venosus and tricuspid valve, absence of nasal bone (NB), and fetal malformation in second trimester. Fifty-
seven women who fulfilled inclusion criteria were included in the study. Statistical Package for the Social Sciences version 15.0 (SPSS, Inc., Chicago, IL, 
USA) was used for statistical analysis. Descriptive statistics and Pearson’s correlation test was used for correlation between FLL and CRL. 

Results: Mean age of patients was 28.18±4.7 (19–39). Mean gravida and parity were 2.05±1.2 (1–6) and 1±0.8 (0–5), respectively. Mean gestational age 
was 12.4 weeks (min: 11.1 – max: 13.6), and mean FLL of the study group was 11.2±1.1 mm (8.2–13.7 mm). Mean NT was 1.1±0.3 (0.5–2.4) mm. In the 
present study, it was established that FLL was correlated with CRL (r (57): 0.840; p<0.001).

Conclusion: This study showed that there was a significant, strong, positive correlation between FLL and CRL at the 11th–13th week of pregnancy. 
(JAREM 2015; 5: 60-3)
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INTRODUCTION

Although it is not a standardized part of fetal ultrasonography, 
measurement of fetal liver length (FLL) may be useful for the di-
agnosis of diseases such as Rh isoimmunization (1), hemoglobin 
Bart’s disease (2), maternal diabetes (3), intrauterine growth re-
tardation (4), twin-to-twin transfusion syndrome (TTTS) (5), and 
Down’s syndrome (6). FLL is usually measured in the second or 
third trimester (1, 7). However, it is possible to measure FLL even 
at 7th–9th week of pregnancy (8). Crown-rump length (CRL), nuchal 
translucency (NT), nasal bone (NB), tricuspid valve (TV) regurgita-
tion, and ductus venosus (DV) blood flow can be assessed in the 
second trimester ultrasound (9-12).

In the present study, we investigated the correlation between FLL 
and CRL at 11+0-13+6 gestational week of pregnancy. 

METHODS

This prospective study included pregnant women admitted to 
the Başkent University Konya Hospital Obstetrics and Gynecol-
ogy Clinic between January and March 2014 for the first trimes-
ter screening. Informed written and oral consents were obtained 
from all pregnant women participating in the study. The approval 
of the Ethics Committee was obtained from the Başkent Univer-
sity Faculty of Medicine. 

Fetal liver length was measured in fetuses who had no anomaly 
in ultrasound scan and who had a CRL measurement of 45–84 
mm. Exclusion criteria were as follows: NT of ≥3.5 mm; antenatal 
first trimester combined test results of ≥1/250; reverse flow of the 
DV and TV; absence of NB; and fetal malformation in the second 
trimester. Sixty-three women who fulfilled inclusion criteria were 
included in the study. 

All fetuses were measured for FLL on sagittal image using high-
resolution real-time ultrasound with a GE Voluson Pro V (GE 
Healthcare, Tiefenbach, Austria) 4–7-MHz abdominal convex 
transducer (Figure 1). 

In all cases, fetal CRL, NT, NB, tricuspid regurgitation, and DV 
blood flow wave were evaluated. FLL was measured in longitudi-
nal axis from the dome of the diaphragm to the lower most point 
of the right lobe of the liver (Figure 1) (1, 7).

Statistical Analysis
Statistical Package for the Social Sciences version 15.0 (SPSS Inc., 
Chicago, IL, USA) was used for statistical analysis. Descriptive sta-
tistics and Pearson’s Correlation test was used. A p value of <0.05 
was considered statistically significant.

RESULTS

Two patients were excluded because of type II DM, one patient 
was excluded because of metabolic disease, and three patients 
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were excluded because they refused to share their informa-
tion. Therefore, there were 57 patients included in the study. 
Mean age of the patients was 28.18±4.7 (19–39) years. Mean 
gravida and parity were 2.05±1.2 (1–6) and 1±0.8 (80–5), respec-
tively. Mean gestational age was 12.4 weeks (min: 11.1; max: 
13.6), mean gestational age at delivery was 38.8±0.8 (37.0–40.0) 
weeks, and mean birth weight was 3355±336 (2700–3950) g. 
Mean NT was 1.1±0.3 (0.5–2.4) mm. We summarized the ultra-
sonographic findings of the patients in Table 1. Mean FLL was 
measured as 11.2±1.1 mm (8.2–13.7 mm). A scatter graph sug-
gested that there may be a positive correlation between CRL 
and longitudinal FLL (Figure 1). Pearson’s product moment re-
vealed that there was a significant, strong, positive correlation 
between CRL and FLL, which accounted for 94% of the variance 
r (57): 0.840 (p<0.001) (Figure 2).

DISCUSSION

This present study revealed that there was a significant, strong, 
positive correlation between CRL and FLL, which accounted for 
94% of the variance r (57): 0.840 (p<0.001). Similar to our study, 
Tongprasert et al. (13) reported that FLL increases as pregnancy 
progresses. They formulized this result as FLL (mm)= 1.61 (GA, 
week)−6.75 (r (2)= 0.94; p<0.001). Although it is not fully function-
al, still fetal liver plays a critical role in glucose, fat metabolism, 
and hematopoiesis during fetal development. It has both endo-
crine and metabolic functions. In this manner, fetal problems may 
affect fetal liver development even at early stages of the fetal 
development (13). Therefore, the evaluation of fetal liver may en-
sure early diagnosis of many diseases. 

Morphologically, fetal liver is divided into four types: I. trapezoid 
(Type 1); II. triangular (Type 2); III. square (Type 3); and IV. rectan-
gular (Type 4). Type III is the most common form. Size, weight, 
volume, and number of lobes are usually correlated with gesta-
tional age. Fetal liver acquires the characteristics of adult liver 
morphology at term (14). 

Factors affecting FLL can be either physiologic or pathologic. It 
was reported that racial factors may play a role in the length of 
fetal liver (7, 15, 16). Roberts et al. (3) showed that in diabetic 
pregnant women, the length of fetal liver is 12% longer than that 
in women with uncomplicated pregnancies. In addition, Roberts 
and Mitchell (5) established that in TTTS, fetal liver is larger in 
donor and recipient twins. 

Hematopoiesis is divided into three periods in the embryo and 
fetus, which overlap. Mesoblastic, hepatic, and myeloid periods 
develop in the yolk sac, liver, and spleen and bone marrow, re-
spectively. Hepatic period continues from 10th week to 24th week 
(17). Roberts et al. (1) demonstrated that in cases with Rh iso-
immunization complicated by anemia, fetal liver is enlarged be-
cause of extramedullary hematopoiesis. Fetal liver assessment in 
isoimmunized patients may give some clue about the severity of 
the disease and the need for prompt intervention (transfusion or 
delivery) (16). 

Down’s syndrome is accompanied by fetal liver enlargement. In 
these cases, hepatomegaly usually is a result of hydrops and myl-
eoproliferative diseases. Compared with the euploid fetuses, in 

trisomy 21, there is no correlation between liver enlargement and 
NT, tricuspid failure, and abnormal DV blood flow (6). 

Three-dimensional (3D) ultrasound can be used for fetal liver as-
sessment. Although it requires more time, it has been shown that 
3D fetal liver volume is also correlated with gestational age (17, 18). 

There are some other diseases that may not affect the fetal liver 
diffusely. Focal fetal tumors or tumor-like diseases may also be 
diagnosed during the sonographic assessment of the fetal liv-
er. Hemangiomas and mesenchymal hamartomas are the most 
commonly seen lesions during fetal development (19). In utero 
development of these lesions may also cause polyhydramniosis 
and fetal hydrops. Although they are rare, routine evaluation of 
the fetal liver in utero may also help the early diagnosis of these 
problems. 

In another study, it has been shown that there is a strong correlation 
between FLL and OGTT results, with FLL possibly serving as a valid 
marker for the prediction of GDM in high-risk populations (20).

In the present study, it is suggested that FLL can be measured at 
the visit for second trimester Screening, and this measurement 

Patients parameters and results

Maternal age (year) 28.18±4.7 (19-39)*

Gravidity 2.05±1.2 (1-6)*

Parity 0.8±1.0 (0-5)*

Gestational  age (weeks) 12.4±0.5 (11.1-3.6)*

CRL (crown-rump length) 61.3± 7.5 (47-77)*

Nuchal translucency (NT) 1.1±0.3 (0.5-2.4)*

Fetal liver length 11.2±1.1 (8.2-13.7)*

Delivery weeks  38.8±0.8 (37.0-40.0)*

Birth weights (gram) 3355±336 (2700-3950)*

*: mean±SD (range)

Table 1. Demographic characteristics  and ultrasound 
findings of the patients (n=57)
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Figure 1. Measurement of Fetal liver lenght



was correlated with CRL. FLL measurement is important for the 
diagnosis of metabolic or chromosomal diseases accompanying 
liver impairment. FLL measurement is not difficult, and it can be 
standardized. We suggest that it is more difficult to evaluate NT 
because it is highly dependent on fetal position. Also, interob-
server and intraobserver differences may affect NT measure-
ment. Gestational diabetes is usually diagnosed in the second 
half of the pregnancy; FLL may give information about the prog-
nosis of gestational diabetes. FLL measurement may be used for 
gestational age determination. In our opinion, the present study 
is important as a preliminary report for future studies working on 
these hypotheses. 

CONCLUSION

Although relatively few number of cases may limit the power 
of this study, we suggest that in non-complicated pregnancies, 
there is a correlation between FLL and CRL measurement at 11th–
13th gestational week. 
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Figure 2. The correlation between fetal liver length and crown-rump 
length (The percantiles 50th, 5th and 95th were showed)
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