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Abstract

Background: Craniosynostosis correction in children
often results in significant intraoperative blood loss.
Accurate  monitoring of hemoglobin  (Hb)
concentration is essential for timely transfusion
decisions. Point-of-care (POC) devices such as
HemoCue offer rapid hemoglobin estimation but may
differ in accuracy compared fo laboratory festing.

Objectives: To compare intraoperative hemoglobin
levels measured using the POC device with
preoperative  laboratory  values, evaluate the
agreement befween methods, and assess the
reliability of POC in guiding blood transtuisions.
Methods: A retrospective analysis was conducted on
40 pediatric craniosynostosis surgeries performed
between 2020 and 2024. Preoperative venous blood
Hb values from automated laboratory testing were
compared with intraoperative capillary samples
analyzed using POC. Statistical tests included
Shapiro-Wilk, =~ Wilcoxon  signed-rank,  and
Bland-Altman analysis.

Results: The mean difference berween lab and POC
Hb readings was 0.53 g/l (SD +0.65), with a
median  difference of 035 g/dlL. While most
measurements were within clinically acceptable
ranges, some discrepancies reached 2.0 g/dL.
Bland-Altman plots confirmed good agreement.
Intraoperative fransfusions were guided by POC
values in 80% of patients, with no reported
morbidity.

Conclusion: POC devices provided sufficiently
accurate infraoperative hemoglobin readings to guide
transfusion decisions during pediatric craniosynostosis
surgery. While discrepancies exist, the clinical utility
and immediacy of results support its continued use,
particularly where lab access is limited.
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Introduction

Craniosynostosis  is a  congenital condition
characterized by the premature fusion of cranial
sutures, leading to abmormal skull growth and
elevated intracranial pressure. Early surgical
correction is essenfial to prevent neurodevelopmental
delays [1]. However, craniosynostosis surgery is
often associated with significant intraoperative blood
loss, posing increased risks in young children due to
their lower

circulating blood volumes [2,3]. Maintaining
adequate hemoglobin concentration is critical during
these procedures, with ftransfusion thresholds
commonly based on hemoglobin levels falling
below 10 g/dL [4]. Although laboratory hemoglobin
testing is considered accurate, it is often delayed
during surgery. In contrast, POC testing using
devices provides rapid bedside hemoglobin
estimation; however, concerns remain about its
accuracy and the variability of resulis, particularly
with capillary samples [5]. This study aims to assess
the clinical reliability of intraoperative POC
readings by comparing them with preoperative
laboratory values in pediatric craniosynostosis
surgeries, evaluating accuracy and variability using
Bland-Altman analysis, and determining the impact
of POC results on infraoperative transfusion
decisions.[3].

Methods

This retrospective observational study included 40
pediairic patients aged 1-10 years who underwent
craniosynostosis surgery at the National Hospital
of Sri Lanka between 2020 and 2024. Patients
were included if they had complete paired
hemoglobin measwrements from both laboratory
testing and intraoperative POC analysis, with no
history of preoperative blood transfusion. Those
with missing data or complex comorbid conditions
were excluded. Prcoperative venous blood
samples were collected 48 hours prior to surgery,
while intraoperative capillary samples—obtained
from finger or heel pricks—were taken
immediately after the induction of anesthesia and
before the admumistration of significant
intravenous fluids or the onset of major blood loss.
POC hemoglobin readings were recorded at this
point. Statistical analysis was performed using
SPSS software. The Shapiro-Wilk test was used to
assess the normality of data distribution, while
differences between paired hemoglobin values
were analyzed using the Wilcoxon signed-rank
test. Agreement between methods was evaluated
using Bland-Altman plots. Ethical approval for the
study was obfained, and refrospective access fo
patient data was granted by the hospital.
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Results

1.Patient Characteristics:

Variable Value
Total patients 40
Female 24 (60%)
Male 16 (40)
Age 1-3 years 82 (70%)
Age 3-6 years 8 (20%)
Age 6-10 year 10 (10%)

Table 1: Deniographic Characteristics of Pediatric Patients
Undergoing Craniosvnostosis Surgery

Gender Distribution Mge Distribution
Female {60%)
1-3 years (70%)
60.0%:
70.0%
10.0%
I 610 years (10%)
Q,ﬂ‘g 2008
.Ih\ale (0%} 3-5 years (20%)

Fig 1: Age and gender distribution of patients who underwent
craniosynosiosis surgery

2.Comparison of Hemoglobin Readings:

Parameter Value

Mean difference (Lab—POC) 0.53 g/dI

Median difference 0.35 g/dI
Standard deviation +0.65 g/dL
Range of difference 0.1-2.0 g/dL

Normality (Shapiro-Wilk test) p =0.04 (non-normal)

Wilcoxon signed-rank test p < 0.05 (significant)

Table 2: Statistical Comparison of Hemoglobin Values
Between Laboratory and Point-of-Care Measurements

Differance (Lab - HemoCue) (g/dL)

Graph 2: Bland-Altman Plot
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Fig 2: Bland-Altman Plot. A scaiter plot showing mean
Hb value vs. the difference between lab and POC
readings.

Discussion

This study confirms that POC provides reliable and timely
intraoperative hemoglobin values suitable for clinical
decision-making in pediafric craniosynostosis surgeries.
Although it showed a minor underestimation compared to
laboratory values (mean 0.53 g/dL), this aligns with findings in
similar studies [6-9]. The significance of the Hb difference
(Wilcoxon test, p < 0.05) indicates consistent variability, but
most discrepancies remained clinically acceptable. The
Bland-Altman plot demonstrated agreement within £1.96 SD
i 95% of cases, reinforcing previous research supporting
POS's utility in surgical and ICU settings [7,8].

Limitations include the retrospective design, absence of venous
POC samples for comparison, and potential dilution effects due
to flnid shifts during surgery. Despite these, fransfusions based
on POC values resulted in favorable clinical outcomes, with no
reported morbidity.

Conclusion

POC devices offer practical and reasonably accurate
intraoperative  hemoglobin  monitoring  in  pediatric
craniosynostosis surgery. While minor discrepancies exist, they
are not clinically significant in most cases. The device
facilitated timely transfision decisions and ensured safe
surgical outcomes.

Limitations

Retrospective design.
No concurrent venous sampling.
Possible fluid-related dilution not fully quantified.



Recommendations

Conduct prospective smdies using simultaneous capillary and
venous sampling. Employ serial Hb measurements to observe
trends post-transfusion.

Evaluate POC device accuracy across broader pediatric surgical
populations.
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