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Abstract
Objective: It is aimed to evaluate the concordance between quantitative fluorescent poly-
merase chain reaction (QF-PCR) and conventional cytogenetic analysis in pregnancies un-
dergoing cordocentesis, and to assess indications, diagnostic yield, turnaround time, and the 
association between maternal age and chromosomal abnormalities.
Methods: This retrospective cohort study included 160 pregnancies that underwent cordocen-
tesis between August 2019 and July 2022 in the Department of Perinatology of a tertiary refer-
ral center. Maternal age, indication for procedure, gestational age, QF-PCR results, conven-
tional karyotype findings, and laboratory reporting times were analyzed. Procedure indications 
were categorized according to ultrasonographic findings, screening test results, and previous 
prenatal invasive genetic test results.
Results: The most common indication was major ultrasonographic abnormalities (53.1%). QF-
PCR demonstrated 100% concordance with cytogenetic analysis for trisomy 21 and trisomy 
18. However, among cases reported as normal by QF-PCR, structural chromosomal abnor-
malities (4.5%) and rare numerical anomalies, including mosaic trisomy 8 and trisomy 9, were 
detected on conventional karyotyping. The highest rate of abnormal karyotype was observed 
in the major ultrasonographic findings group (12.9%). Mean turnaround time for conventional 
cytogenetic results was 11.7±3.5 days. Advanced maternal age was strongly associated with 
trisomy 21 and trisomy 18.
Conclusions: QF-PCR provides a rapid and reliable preliminary assessment for common 
aneuploidies in cordocentesis cases; however, conventional cytogenetic analysis remains es-
sential for definitive diagnosis due to its ability to detect structural and rare chromosomal ab-
normalities. In late-gestation referrals, the relatively short reporting time of fetal blood culture 
supports cordocentesis as a valuable diagnostic option when timely clinical decision-making 
is required.
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Introduction

The prenatal diagnosis of chromosomal abnormalities 
is of critical importance for pregnancy management 

and genetic counseling. Although non-invasive prena-
tal testing (NIPT) has become increasingly widespread 
in recent years, invasive prenatal diagnostic procedures 
continue to play a pivotal role, particularly in the pres-
ence of structural anomalies detected on ultrasonogra-
phy, high-risk screening results, or suspected genetic ab-
normalities.[1,2]

In the first and second trimesters, chorionic villus sam-
pling (CVS) and amniocentesis constitute the principal 
invasive diagnostic techniques. However, in selected 
cases—especially during later gestational weeks, typi-
cally after 20 weeks of gestation—fetal blood sampling 
(cordocentesis) may be preferred to allow rapid kary-
otypic, and hematologic evaluation.[3]

Cordocentesis is an invasive diagnostic procedure that 
is preferentially performed in selected cases during ad-
vanced gestational weeks, as it enables rapid and reliable 
fetal karyotype analysis.[3] Following cordocentesis, the 
initial result is typically obtained through quantitative 
fluorescent polymerase chain reaction (QF-PCR), which 
is primarily used for rapid aneuploidy screening. Defini-
tive diagnosis, however, is most commonly established 
by conventional cell culture and cytogenetic karyotyp-
ing.[4,5] Although QF-PCR allows for the prompt detec-
tion of common aneuploidies such as trisomies 21, 18, 
and 13, it has inherent limitations in identifying struc-
tural chromosomal abnormalities, mosaic karyotypes, 
and rare numerical aberrations.[6]

Data in the literature regarding the indications for cor-
docentesis, the concordance between QF-PCR and cul-
ture results, and turnaround times remain limited. Fur-
thermore, the relationship between maternal age and 
different types of chromosomal abnormalities—partic-
ularly within selected patient populations undergoing 
cordocentesis—has not been sufficiently investigated. 
The aim of this study was to retrospectively evaluate the 
indications for cordocentesis, the concordance between 
QF-PCR and cell culture results, the distribution of re-
sults according to indication, turnaround times, and the 
association between maternal age and chromosomal ab-
normalities in pregnancies undergoing cordocentesis.

Materials and Methods

Study Design and Patient Selection
This retrospective study was conducted in our depart-
ment and data from pregnant women who underwent 
cordocentesis August 2019 and July 2022 were collected 
retrospectively. The study was conducted in accordance 
with the principles of the Declaration of Helsinki. 

A total of 165 cases with available post-procedural QF-
PCR and conventional culture results were initially 
identified. Five cases were excluded from the analysis: 
one case in which cordocentesis was performed for sin-
gle-gene mutation analysis due to a history of spinal 
muscular atrophy in a previous child, and four cases in 
which cordocentesis and intrauterine fetal blood trans-
fusion were performed for fetal anemia secondary to Rh 
alloimmunization. After these exclusions, 160 cases were 
included in the final analysis.

Data Collection
Maternal age, indication for cordocentesis, gestational 
age at the time of the procedure, QF-PCR results, con-
ventional cell culture results, and laboratory turnaround 
times were obtained from the hospital database system.

Cases were categorized according to the indication for 
cordocentesis as follows:

• Major ultrasonographic finding: presence of major 
structural fetal malformations detected on ultrasonogra-
phy.

• Minor ultrasonographic finding: absence of major mal-
formations but presence of soft markers or minor ultra-
sound findings.

• High risk in combined serum screening: increased risk 
identified in first- or second-trimester prenatal serum 
screening tests (double, triple, or quadruple screening 
tests).

• High risk in NIPT: increased risk result on cell-free fetal 
DNA testing (non-invasive prenatal testing).

• Early-onset fetal growth restriction (FGR).

• Non-diagnostic previous invasive prenatal test: cases 
in which earlier chorionic villus sampling (CVS) or am-
niocentesis performed at earlier gestational weeks failed 
to yield a definitive diagnosis and confirmation by fetal 
blood sampling was required.
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All included cases represented late referrals, and cordo-
centesis was performed after 20 weeks of gestation.

In this retrospective analysis, only conventional kary-
otype results were evaluated. Advanced genetic inves-
tigations, including chromosomal microarray analysis, 
single-gene mutation testing, and exome sequencing, 
were not included in the scope of the study.

Statistical Analysis
Statistical analyses were performed using IBM SPSS 
Statistics version 26 (IBM Corp., Armonk, NY, USA). Pri-
marily descriptive statistical methods were applied. As 
most continuous variables did not demonstrate normal 
distribution, they were summarized using mean ± stan-
dard deviation and median (minimum–maximum) val-
ues. Categorical variables were presented as frequencies 
and percentages. Comparisons of continuous variables 
between groups were conducted using the Compare 
Means procedure, and associations between categorical 
variables were evaluated using cross-tabulations and the 
chi-square test.

Results

A total of 160 pregnant women were included in the 
study. The mean maternal age was 29.77±6.87 years, with 
a median of 29.5 years (range, 17–50). The mean gesta-
tional age at the time of cordocentesis was 22.91±2.65 
weeks, with a median of 22 weeks (range, 20–32).

When cordocentesis indications were evaluated, the 
most common indication was major ultrasonographic 

abnormalities, accounting for 53.12% of cases (n=85). 
This was followed by minor ultrasonographic findings 
(23.12%; n=37) and high risk in combined serum screen-
ing tests (18.75%; n=30). Less frequent indications in-
cluded a non-diagnostic previous invasive prenatal test 
(2.5%; n=4), high risk on NIPT (1.25%; n=2), and early-
onset fetal growth restriction (1.25%; n=2).

According to QF-PCR results, 133 cases (83.12%) were 
reported as normal karyotype. Maternal contamination 
was detected in 14 cases (8.75%), trisomy 21 in 7 cases 
(4.37%), and trisomy 18 in 3 cases (1.87%). In two cases 
(1.25%), definitive results could not be obtained for the 
sex chromosomes, and in one case (0.62%), a defini-
tive result for chromosome 13 could not be established. 
Therefore, cytogenetic analysis was required for these 
three cases (1.87%) to reach a final diagnosis.

Evaluation of conventional cell culture results demon-
strated that among the 133 cases reported as normal 
by QF-PCR, one case (0.75%) had mosaic trisomy 8 and 
one case (0.75%) had trisomy 9. Structural chromoso-
mal abnormalities were identified in six cases of nor-
mal QF-PCR results (4.5%) [46,XX,13p+; chromosome 
22p+; 46,XX,t(5;16)(q11.2;q13); 47,XY,+mar; 46,XX,t(X;3)
(p11.4;q27); 46,XX,t(3;10)(q23;q26)]. In three cases (2.25%), 
no result could be obtained due to culture failure. Addi-
tionally, in two cases (1.5%) that were interpreted as nor-
mal by QF-PCR, no numerical chromosomal abnormality 
was detected on culture; however, structural evaluation 
could not be performed due to insufficient banding qual-
ity. Overall, 127 cases (95.5%) were reported as normal 
karyotype on cytogenetic analysis (Table 1).

Table 1. Comparison of QF-PCR and cytogenetic (cell culture) results

		  Sitogenetic Results

		  Abnormal Karyotype

QF-PCR	 Normal	 MC*	 Trisomy 21	 Trisomy 18	 Other numeric	 Structural	 Non- 	 Total
		  karyotype				    chromosomal	 chromosomal	 diagnostic
						      anomaly		  anomaly

Normal karyotype	 120	 0	 0	 0	 2	 6**	 5	 133

MC*	 4	 10	 0	 0	 0	 0	 0	 14

Trisomy 21	 0	 0	 7	 0	 0	 0	 0	 7

Trisomy 18	 0	 0	 0	 3	 0	 0	 0	 3

Non- diagnostic	 3	 0	 0	 0	 0	 0	 0	 3

Total	 127	 10	 7	 3	 2	 6	 5	 160

*MC, maternal contamination; ** 46,..,t(X;3)(p11.4;q27); 47,XY,+mar; 46,..,t(5;16)(q11.2;q13); chromosome 22p+; (46,..,13p+); (46,..t(3;10)(q23;q26).
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Among the 14 cases in which maternal contamination 
was detected by QF-PCR, four cases (28.6%) were re-
ported as normal karyotype on cytogenetic analysis, 
whereas the remaining ten cases (71.4%) were again re-
ported as maternal contamination (Table 1).

All seven cases reported as trisomy 21 and all three cases 
reported as trisomy 18 by QF-PCR were confirmed by 
cytogenetic analysis, demonstrating 100% concordance. 
The three cases for which cytogenetic confirmation was 
recommended due to inconclusive QF-PCR findings 
were ultimately reported as normal karyotype on culture 
analysis (Table 1).

The highest rate of abnormal karyotype on conventional 
cytogenetic analysis was observed in the group with 
major ultrasonographic findings (12.9%; n=11). In com-
parison, the rate of abnormal karyotype was 5.4% (n=2) 
in the minor ultrasonographic findings group and 6.7% 
(n=2) in the high-risk combined screening group. In the 
high-risk NIPT group, abnormal karyotype was detected 
in 100% of cases (n=2) (Table 2). The average turnaround 
time for conventional cytogenetic results was 11.71±3.5 
days (range, 5–22 days).

When analyzed according to gestational age at the time 
of the procedure, the highest mean gestational age was 
observed in the early-onset FGR group, with a mean of 
26.5±4.95 weeks (range, 23–30 weeks). This was followed 
by the major ultrasonographic findings group, with a 
mean gestational age of 23.41±3.04 weeks. The lowest 

mean gestational age at the time of cordocentesis was 
observed in the high-risk NIPT group (21±0 weeks). 

According to cytogenetic results, comparison of mater-
nal age across karyotype groups demonstrated that the 
highest mean maternal age was observed in the trisomy 
18 group (41.33±3.79 years; range, 37–44), followed by 
the trisomy 21 group (36.57±4.23 years; range, 30–43). In 
the normal karyotype group, the mean maternal age was 
29.61±6.73 years (range, 17–50). The youngest maternal 
ages were observed in the trisomy 9 case (19 years) and 
the mosaic trisomy 8 case (22 years).

Discussion

In the present study, we analyzed the concordance be-
tween QF-PCR and conventional cytogenetic (cell cul-
ture) results in pregnancies undergoing cordocentesis, 
as well as procedure indications, distribution of chromo-
somal abnormalities according to indication, laboratory 
turnaround times, gestational age at the time of the pro-
cedure, and the association between maternal age and 
chromosomal abnormalities.

The complete concordance observed between QF-PCR 
and cytogenetic results for trisomy 21 and trisomy 18 
further confirms that QF-PCR is a reliable and rapid 
preliminary diagnostic tool for common aneuploidies.
[7,8] However, the detection of structural chromosomal 
abnormalities and rare numerical aberrations (mosaic 

Table 2. Distribution of conventional cytogenetic (cell culture) results according to ındication groups

		  Sitogenetic Results

		  Abnormal Karyotype

 Indication Groups	 Normal	 MC*	 Trisomy 21	 Trisomy 18	 Other numeric	 Structural	 Non- 	 Total
		  karyotype				    chromosomal	 chromosomal	 diagnostic
						      anomaly		  anomaly

Major ultrasonographic finding	 66	 6	 2	 3	 2	 4**	 2	 85

Minor ultrasonographic finding	 30	 2	 1	 0	 0	 1***	 3	 37

High risk in combined	 26	 2	 2	 0	 0	 0	 0	 30

serum screening test

Non-diagnostic previous	 3	 0	 0	 0	 0	 1****	 0	 4

prenatal invasive test

High risk in NIPT	 0	 0	 2	 0	 0	 0	 0	 2

Early-onset FGR	 2	 0	 0	 0	 0	 0	 0	 2

Total	 127	 10	 7	 3	 2	 6	 5	 160

*MC, maternal contamination; ** 46,..,t(X;3)(p11.4;q27); 47,XY,+mar; 46,..,t(5;16)(q11.2;q13); chromosome 22p+; *** (46,..,13p+); **** (46,..t(3;10)(q23;q26)



Southern Clinics of Istanbul Eurasia - Volume 37, Issue 3, October 2026 317

Sağlam Purut et al., Cytogenetic Diagnosis by Cordocentesis: Retrospective Analysis

trisomy 8 and trisomy 9) in cases reported as normal 
by QF-PCR underscores the inherent limitations of this 
method. As QF-PCR targets specific chromosomes and 
short tandem repeat (STR) regions, it does not provide 
definitive diagnosis for structural rearrangements such 
as marker chromosomes, inversions, or translocations, 
nor for most mosaic or rare aneuploidies. These findings 
support the indispensable role of conventional cytoge-
netic analysis, particularly in cases with major structural 
anomalies detected on ultrasonography.[4,5,9]

In our cohort, the most common indication for cordocen-
tesis was major ultrasonographic abnormalities, and the 
highest rate of abnormal karyotype was observed in this 
group. This finding reinforces the well-established asso-
ciation between structural fetal anomalies and underly-
ing chromosomal pathology. In a study evaluating 620 
karyotype analyses, chromosomal abnormalities were 
detected in 5.8% of fetuses with anomalies and in 13.3% 
of those with multiple fetal anomalies, that is similar to 
our study.[10] Although the rates of abnormal karyotype 
were lower in the minor ultrasonographic findings and 
high-risk combined screening groups, they remained 
higher than in the other indication groups. Notably, 
the high rate of abnormal karyotype among the limited 
number of cases with high-risk NIPT results highlights 
the importance of confirming non-invasive screening re-
sults with invasive diagnostic testing. The abnormality 
rate observed in our study is consistent with the detec-
tion rates reported in large high-risk NIPT series for the 
most common trisomies (trisomy 21, 18, and 13).[11]

Evaluation of the association between maternal age and 
cytogenetic results demonstrated significantly higher 
mean maternal age in the trisomy 18 and trisomy 21 
groups, supporting the well-documented effect of ad-
vanced maternal age on chromosomal nondisjunction. 
Large cohort studies and amniocentesis series have 
clearly shown a marked increase in the risk of trisomy 
21 and trisomy 18 in women aged 35 years and older.
[12,13] In contrast, the younger maternal ages observed in 
cases of mosaic trisomy 8 and trisomy 9 suggest that rare 
numerical abnormalities may not be as strongly associ-
ated with maternal age as classic aneuploidies. Previ-
ous studies have reported that mosaic aneuploidies and 
structural rearrangements are more frequently observed 
in younger women, whereas common trisomies become 
increasingly prevalent with advancing maternal age.[14,15]

The mean turnaround time for conventional cell cul-

ture was approximately 12 days, and this duration did 
not vary substantially according to indication, suggest-
ing standardized and predictable laboratory processing. 
Compared with the literature, this turnaround time ap-
pears shorter than that reported for amniotic fluid–based 
cytogenetic analyses. In one study, the mean interval 
between diagnostic amniocentesis and definitive results 
was 23 days, while another series reported a mean in-
cubation period of 17.9 days for amniocentesis samples.
[16,17] This shorter reporting time represents a significant 
clinical advantage, particularly in cases presenting after 
20 weeks of gestation, when rapid diagnosis and timely 
decision-making are crucial, and may confer an advan-
tage over amniocentesis performed at similar gestational 
ages.

The differences in gestational age at the time of cordo-
centesis among indication groups likely reflect the tim-
ing of clinical suspicion and referral patterns inherent to 
each condition. Major structural anomalies are typically 
detected during routine mid-trimester anomaly screen-
ing, so referral for prenatal genetic testing generally oc-
curs after the gestational age at which the anomaly scan 
is performed.[18,19] Although referral for invasive prena-
tal genetic testing due to a high-risk NIPT result after 
20 weeks of gestation may be considered relatively late 
compared with referrals in earlier trimesters, this group 
nevertheless constituted the lowest gestational age cate-
gory within the cordocentesis cohort. This finding may 
be explained by delayed performance of NIPT or late 
presentation following receipt of high-risk results. To-
gether, these findings illustrate how the timing of cordo-
centesis is largely determined by the natural history and 
screening pathways of the underlying indication.

The retrospective design of the study and the limited 
number of cases in certain subgroups constitute impor-
tant limitations that may restrict statistical power. Nev-
ertheless, classification according to indication and the 
combined evaluation of QF-PCR and cytogenetic results 
represent notable strengths of the study.

Conclusion

Major ultrasonographic abnormalities which are de-
tected during mid-trimester sonography scan constitute 
the indication group with the highest likelihood of de-
tecting an abnormal karyotype. Particularly in pregnan-
cies presenting during the second half of gestation, the 
relatively shorter time required to obtain karyotype re-
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sults from fetal blood culture renders cordocentesis an 
important diagnostic option when timely decision-mak-
ing is critical.

Although QF-PCR represents a rapid and reliable first-
line diagnostic method in cordocentesis cases, particu-
larly for common aneuploidies such as trisomy 21 and 
trisomy 18; structural chromosomal abnormalities and 
rare numerical aberrations may still be detected in cases 
reported as normal by QF-PCR. For this reason, conven-
tional cytogenetic evaluation remains essential for defin-
itive diagnosis.
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