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Objectives: Nutritional deficiencies and use of antiepileptic drugs can lead to alterations in the
hematological status of children with cerebral palsy (CP), which may increase the risk of intra-
operative or postoperative hematological complications. In this retrospective study, we evaluat-
ed the preoperative routine blood tests of CP patients with different levels of walking ability, who
were scheduled to undergo orthopedic procedures. 
Methods: Hemoglobin level, hematocrit, red blood cell count, mean corpuscular volume, mean
corpuscular hemoglobin, mean corpuscular hemoglobin concentration, red cell distribution width,
white blood cell count, platelet count, prothrombin time, activated partial thromboplastin time,
and plasma fibrinogen concentration were compared between 62 consecutive CP patients [28
girls, 34 boys; mean age 8.8 years (range 2-16 years)] and 130 consecutive orthopedic patients as
control [64 girls, 66 boys; mean age 9.2 years (range 2-16 years)] who did not have any skeletal,
cranial, thoracic, abdominal or major soft tissue injuries, or any other infectious, metabolic, hema-
tological or malignant tumor disorders.
Results: CP and control groups were similar with regard to the above-mentioned hematological
parameters. In the CP group, no difference was found between Gross Motor Function
Classification System for Cerebral Palsy (GMFCS) level I/II patients and GMFCS level III/IV
patients in terms of these hematological parameters. 
Conclusion: Preoperative blood tests results of pediatric CP patients, walking with or without
any supportive devices and undergoing orthopedic interventions, are similar to those of other
orthopedic patients. Advanced preoperative hematological tests can only be recommended for
CP patients with abnormal blood test results. 
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Although cerebral palsy (CP) is defined as a disorder
of movement and posture; associated problems such
as seizures, visual impairments, intellectual impair-
ment, learning disabilities, hearing problems, com-
munication problems and dysarthria, oromotor dys-
function, gastrointestinal problems and nutrition,
teeth problems, respiratory dysfunction, bladder and
bowel problems, and social and emotional distur-

bances are as important as movement and posture
problems.[1] Orthopedic surgery is widely used in the
management of children with CP to prevent or cor-
rect certain musculoskeletal problems. However,
children with CP require special preoperative con-
sideration because of the above-mentioned prob-
lems.[1] For example, it has previously been stated
that nutritional deficiencies, use of antiepileptic
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drugs and some other factors can lead to alterations
in the hematological status of children with CP.
These alterations may increase the risk of intraoper-
ative or postoperative complications.[2-7] This issue
may encourage surgeons to perform a complex pre-
operative hematological assessment in children with
CP. Therefore, we initially hypothesized that CP
patients undergoing orthopedic interventions would
display results on routine preoperative blood tests
that differed from those of other orthopedic patients.
Such a difference would allow additional sophisti-
cated preoperative hematological tests, the results of
which could be used to minimize the intraoperative
or postoperative complications due to hematological
alterations in CP patients. 

The aim of this retrospective study was to evalu-
ate the preoperative routine blood tests of CP
patients with different grades of walking ability to
clarify the hematological risks during and after the
operation and to compare the test results of these
patients with those of control patients undergoing
other orthopedic interventions. 

Patients and methods

We retrospectively evaluated the medical files of
patients who were between 2 and 16 years of age and
treated in the Orthopedics Department of our hospi-
tal, within a two-year period. Any patient who had
undergone surgical intervention within the last 12
months was not included in the study. The study
group comprised CP patients who were able to walk
with or without an assistive mobility device and who
had received either intramuscular injections of botu-
linum toxin type A or a surgical intervention (soft
tissue and/or bony procedure) under general anesthe-
sia. Sixty-two CP patients (28 girls and 34 boys)
with mean age of 8.8±3.3 years (range 2-16 years)
met the mentioned criteria and were included in the
study. According to the clinical classification of
CP,[1] 56 patients had spastic-type CP, two had hypo-
tonic-type CP, and four had mixed-type CP.
According to the geographic classification of CP,[1]

56 patients were diplegic, five were hemiplegic, and
one was triplegic. All patients were able to feed oral-
ly. However, retrospective file analysis of the
patients revealed that feeding status, history of

seizures and antiepileptic drug use records were not
complete for all patients. The control group com-
prised pediatric patients who did not have any skele-
tal, cranial, thoracic, abdominal or major soft tissue
injuries and were operated on due to orthopedic dis-
orders, excluding infectious, metabolic, hematologi-
cal or malignant tumor disorders, under general
anesthesia. The excluded factors were considered to
influence one or more than one of the preoperative
routine blood tests. Overall, 130 children (64 girls
and 66 boys) with a mean age of 9.2±4.6 years
(range 2-16 years) met the criteria outlined above
and were included in the study. 

Complete blood count, including hemoglobin
(Hgb) level, hematocrit (Htc), red blood cell count
(RBC), mean corpuscular volume (MCV), mean cor-
puscular hemoglobin (MCH), mean corpuscular
hemoglobin concentration (MCHC), red cell distri-
bution width (RDW), white blood cell count (WBC)
and platelet count (PLT), as well as clotting parame-
ters including prothrombin time (PT), activated par-
tial thromboplastin time (aPTT), and plasma fibrino-
gen concentration (FIC) were routinely studied in all
patients, at least 24 hours prior to the surgical inter-
vention. All parameters were measured at the same
hematology laboratory.

Functional status of the CP patients was evaluat-
ed using the Gross Motor Function Classification
System for Cerebral Palsy (GMFCS) that was devel-
oped by Palisano et al.[8] According to this system,
GMFCS level I and II patients have the ability to
walk without any assistive mobility device. GMFCS
level III and IV patients have limited walking abili-
ty when using assistive mobility devices, such as
crutches or walkers, and have independent mobility
with wheelchairs. Level V patients have no means of
independent mobility. Level V patients were not
included in the study to obtain a more uniform study
group, as it has widely been accepted that such
severely involved CP patients have the highest risk
of significant associated problems.[1]

Statistical analysis of the data was performed in
the SPSS software (SPSS for Windows 13.0,
Chicago, IL, USA). The t-test for independent sam-
ples was used to compare the means, and the chi-
square test was used to assess the association
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between categorical variables. A p value less than
0.05 was considered significant.

Results

The study group included 23 GMFCS level I/II
patients and 39 GMFCS level III/IV patients. Study
and control groups were similar with respect to mean
age (p=0.512) and gender (p=0.598). There was no
significant difference between study and control
groups regarding hematological parameters investi-
gated (Table 1). In the CP group, no difference was
found between GMFCS level I/II patients and
GMFCS level III/IV patients in terms of these hema-
tological parameters (Table 2).

Discussion

Orthopedic surgeons should consider the potential
intraoperative and postoperative complications in
CP patients. Hematological problems, such as ane-
mia, increased intraoperative bleeding, and inherited
thrombophilia, can be seen in CP patients undergo-
ing surgical intervention.[2-7,9,10] In the present study,
we focused on the assessment of hematological
problems using preoperative routine blood tests in
CP patients with different grades of walking ability.
We sought to determine whether sophisticated pre-
operative hematological tests rather than routine
tests should be performed in such patients. 

All children with CP are at risk for malnutrition,
and this risk is not related to the degree of motor
impairment.[6] Nutritional status can be poor, espe-
cially in severely impaired children, due to inade-
quate oral intake. Such children have a higher risk of
wound infection and hospitalization after orthopedic
procedures.[5,6] Poor nutrition increases the risk of
iron deficiency anemia in patients with cerebral
palsy; both inadequate iron intake and decreased
iron absorption are the main causes.[7] We did not
screen iron deficiency in the present study.
However, we could not detect any findings regard-
ing anemia in the routine blood tests of CP patients
when compared with those of control patients.
Functional level was not correlated with the devel-
opment of anemia among CP patients with the abili-
ty to walk. 

Poor nutritional status can also result in poor pro-
tein synthesis, which negatively affects factor pro-
duction leading to increased intraoperative bleeding
in CP patients.[2] Although CP patients undergoing
posterior spinal fusion were reported to have preop-
erative PT and aPTT values within normal limits,
these measurements were significantly different
from those obtained in healthy subjects. These
parameters showed significant alterations early in
the course of major operative procedures, as com-
pared to measurements from normal patients.[2] In the
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Study group Control group p value

(n=62) (n=130)

Hemoglobin (g/dL) 13.4±1.2 13.1± 1.2 0.147

Hematocrit (%) 39.0±3.4 38.4± 3.3 0.189

Red blood cell count (x106/mm3) 4.8±0.4 4.7± 0.4 0.598

Mean corpuscular volume (fL) 81.0±4.1 80.5± 5.8 0.541

Mean corpuscular hemoglobin (pg/cell) 27.8±1.7 27.5± 2.2 0.389

Mean corpuscular hemoglobin concentration (%) 34.2±0.9 34.1± 1.0 0.450

Red cell distribution width (%) 13.5±0.9 13.7± 1.5 0.161

White blood cell count (x103/mm3) 7.8±1.9 8.2± 2.2 0.262

Platelet count (x103/mm3) 309.0±77.1 314.4± 70.4 0.634

Prothrombin time (sec) 11.5±0.8 11.8± 1.1 0.060

Activated partial thromboplastin time (sec) 31.7±3.9 31.1± 3.1 0.254

Fibrinogen concentration (mg/dL) 293.2±67.0 299.4± 74.0 0.722

Table 1. Preoperative hematological parameters of the study and control groups (mean±SD).



present study, no significant coagulation abnormali-
ty due to factor deficiency or thrombocytopenia was
detected in the routine blood test results of CP
patients. 

Concurrent treatment with antiepileptic drugs,
such as valproic acid, may lead to increased intraop-
erative bleeding due to thrombocytopenia.[2,4]

Increased intraoperative blood loss and the need for
increased transfusion due to valproic acid use were
already demonstrated in CP patients undergoing
spine surgery or femoral osteotomy.[3,4] Such patients
had normal preoperative Hgb, Htc, PT, and aPTT
values, but a higher rate of thrombocytopenia occur-
rence and prolonged bleeding time.[3,4] In the present
study, although a detailed history of antiepileptic
drug use was not present in all CP patients, PLT was
similar between CP and control groups.

The relationship between inherited thrombophil-
ia and CP was previously reported.[9,10] However,
thrombophilia can be considered as a risk factor for
the development of CP rather than a condition that
increases the risk of intraoperative or postoperative
hematological complications. We did not perform
preoperative sophisticated hematological tests to
evaluate inherited thrombophilia in CP patients. 

We conclude that CP patients with different
grades of walking ability and undergoing orthopedic

procedures display similar results on routine preop-
erative blood tests, when compared with those of
other orthopedic patients. The functional level of
these patients does not significantly influence the
results obtained with routine blood tests. Based on
the results of the present study, we recommend per-
forming sophisticated preoperative hematological
tests and preoperative hematology consultation in
patients with one or more abnormal parameter in
routine preoperative blood tests. However, this con-
clusion is not valid for CP children who have no
means of independent mobility.
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