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Abstract

The chromosome detection in peripheral blood of 1,863 patients in our hospital from January 2011 to June 2016 were analyzed.
The quality control and precautions before chromosome detection in peripheral blood were reported as follows.
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The accreditation criteria for quality and capability of med-
ical laboratories issued by the National Accreditation Com-
mittee of conformity assessment of China in November 22,
2013 (CNAS-CL02) divide the whole process into three
stages. That is, before the test, during the test and after
the test.[1] The influence factors on the quality of inspec-
tion are different at different stages. Cytogenetic laboratory
should take full account of the factors affecting chromosome
detection and strictly control it.[2] It is found that 80% of
quality problems that affect the results of the test are caused
by the pre-test factors.[3] Therefore, quality control before
inspection is the key to ensure the quality of chromosome
detection. Before the test, the quality control should include
patient history collection, patient preparation, specimen col-
lection and specimen transport storage. In this paper, the re-
sults of chromosome detection in peripheral blood of 1,863

patients in our hospital from January 2011 to June 2016
were analyzed. At the same time, combined with related
literatures, the practical experience, quality control and pre-
cautions before chromosome detection in peripheral blood
were analyzed as follows.

1 Specimen test results analysis
Based on the test results of peripheral blood chromosome in
1,863 patients, we preliminarily found that the pre-test fac-
tors which affected the results of chromosome detection in-
cluded patient history collection, patient preparation, speci-
men collection, specimen transportation and storage, culture
medium and consumables quality. The main influence fac-
tors and the impact on the results were shown in Table 1.
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Table 1: Analysis of influential factors before major inspection
 

 

Patients &specimens n Cell culture Split and banding  Processing method 

Usage of antibiotics 21 2 cases of failure Bad split, hard and unclear banding  Blood re-collection 

After angiography 7 
2 cases of failure, 6 cases of 

success 
Bad split, hard and unclear banding Blood re-collection 

Bacterial contamination 14 Few cells  
Small cell accounts for a big part, less 

split, hard banding  
Blood re-collection  

lipoidemia and chylemia 11 Few cells 
Small cell accounts for a big part, less 

split, hard banding  
Blood re-collection 

Hemolysis 4 Few cells Less split, unclear banding  Blood re-collection 

 

2 Discussion

Comprehensive collection of patient history is essential to
ensure the quality of chromosomal detection results, espe-
cially in patients with chromosomal disease. When the pa-
tient’s history information indicates that there is a factor
that affects the karyotype analysis, the examiner will in-
crease the analysis count, thus finding a lower proportion
of chimerism. If the collection of medical history is incom-
plete and lack of relevant information, the examiner may
ignore the abnormal karyotype and cause the failure to re-
port. In our clinical work, there was 1 case of infertility. 20
split phases were counted and 5 karyotypes were analyzed.
The results showed that there were no other abnormalities
except the Y chromosome was suspected of qh+. The C
band detection showed that 1 split phase was 47, XYY, after
increasing the number of split phase to 100, 7 split phases
were found to be 47, XYY. The final determination of the
patient’s karyotype was 46, XY [93]/47, XYY [7]. The
results of the return visit showed that the patient had as-
thenospermia accompanied by the syndrome of 47, XYY. It
may lead to a missed diagnosis if the C band detection is not
carried out just because the relevant information is not col-
lected during medical history collection before the test. In
order to ensure the integrity of patient’s history information,
clinicians should collect history information, make tabular
information about diseases that need to be done in labora-
tory, and fill them out in the process of history collection, so
as to prevent omissions.[4]

An appointment to collect blood is usually required for chro-
mosomal detection in peripheral blood. We should simply
ask about the situation of the patient, such as the medical
condition at the time of appointment. If the patient has con-
ducted other tests, patients should be advised to carry the
test results when collecting the specimen so as to facilitate
the collection of information. Antibacterial drugs, contrast
agents and other drugs can cause failure of lymphocyte cul-
ture, less lymphocyte harvesting, chromosome splitting and
chromosome banding and so on. Therefore, in the collection
of medical history, we must understand the patient’s drug
use in the near future. If the patient is taking antibacterials or
contrast agents in the near future, the patient should be told
to collect the peripheral blood 1 week later. In the appoint-

ment, the patient should take at least 8 hours of empty stom-
ach before collecting the peripheral blood, so as to avoid the
difficulty of cell culture caused by lipoidemia and chylemia.

The collection of peripheral blood specimens should be used
in vacuum extraction. Anticoagulants are recommended to
use heparin sodium or heparin lithium anticoagulant tubes.
After blood collection, the mixture should be gently inverted
several times. The anticoagulant should be fully exposed
to the blood.[5] Chromosome detection of peripheral blood
specimens generally needs to be cultured for 68-72 h, and
the medium is very suitable for bacterial growth. There-
fore, in the collection of specimens, we must pay attention
to aseptic technique and specified disinfection to avoid con-
tamination of specimens leading to cell culture failure.[6]

During the transportation of the peripheral blood specimens,
severe sloshing and heat preservation should be averted in
order to avoid the hemolysis of the specimens.[7] When the
specimen is collected from the laboratory, it should be in-
formed of the notices in the course of transportation. Es-
pecially when the temperature difference between indoor
and outdoor is greater, we should pay more attention to the
heat preservation and transportation of the specimen. Once
the specimen is hemolytic, it will result in fewer lympho-
cytes, fewer splits, difficult banding and unclear stripes. The
preservation time of the peripheral blood specimen should
not exceed 8 h at room temperature. The specimens that
cannot be inoculated on the same day and the specimens
after the inoculation can be preserved at 4°C. The results
of inoculation are acceptable when the specimens are pre-
served within 7 days at 4°C, but the preservation could not
last more than 3 days.[8]

Peripheral blood chromosomes can be detected using the
prepared medium or laboratory self-culture medium. Glu-
tamine is an essential amino acid for the synthesis of nu-
cleic acids and proteins, therefore, a 1640 medium contain-
ing glutamine should be selected for the laboratory self-
matching medium. Due to the instability of glutamine, the
medium should be added with the same amount of glu-
tamine as the original medium after being stored for more
than 1 week at 4°C. Both the prepared medium and the self-
matched medium should be preserved at -20°C and avoid re-
peated freezing and thawing. In order to verify the quality of
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the culture medium, the original culture medium should be
compared with the original culture medium for each batch.
The medium that does not meet the requirements of quality
should not be used.

Experimental supplies such as vacuum blood collection
tubes, syringes, centrifuge tubes, one pipette and other un-
qualified quality can also lead to failure of chromosome
preparation experiments such as cell culture failure, cell har-
vest failure or banding difficulties and so on. Therefore, af-
ter the replacement of experimental materials, the quality
of the new consumables should be tested before they could
be used. Consumables quality testing can also be used in
parallel experiments and it is best to detect only one kind of
consumable material in each experiment so as to find out the
problem.

The detection of chromosomes in peripheral blood, as one of
the methods of cytogenetic detection, has some limitations
due to most of them are manual detection. There are many
steps from specimen collection to report experiment, among

them human factors are the influencing factors. The failure
of any link may cause the failure of the experiment, even
the result of error or misdiagnosis of.[9] There are many
factors affecting the test results before inspection, which in-
volve all aspects, and the quality control before inspection
is often ignored. To solve the quality problem of periph-
eral blood chromosome detection before testing, we should
firstly improve the quality assurance work at the early stage
of analysis, and raise awareness of the importance of spec-
imen quality, especially the patient’s information collection
and patient preparation.[10]

Pre-test quality control of chromosome testing is an impor-
tant prerequisite and basis for ensuring the accuracy of test
results. The cell genetic laboratory should attach impor-
tance to the pre-test factors affecting chromosome detection
and strictly control it.
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