
A retrospective review was performed of all patients who underwent 
craniosynostosis repair between 2000 and 2024. (Table 1) ICU and ward 
charges were estimated based on average per-night costs from a cohort of 76 
patients treated between 2014–2019, adjusted to 2024 USD. Charges reflect 
hospitalization costs only, excluding procedural and other fees. 

Over the past 24 years, admission to the surgical floor rather than the 
intensive care unit has resulted in an estimated health system cost 
savings of 45 million dollars. Direct floor admission post-
craniosynostosis repair appears safe, while reducing costs and average 
LOS compared to ICU admission. 

Table 1. Baseline Demographic and Clinical Variables 

Cost and Safety Analysis of Postoperative Admission Practices in Craniosynostosis Repair: ICU vs. Surgical 
Ward 

Figure 2. ICU Admissions as a Percentage of Total Admissions

In the United States, most centers routinely admit pediatric patients to the 
intensive care unit (ICU) following craniosynostosis repair.(1) At the authors’ 
institution, a paradigm shift was implemented two decades ago: direct 
postoperative ward admission of stable patients with non-syndromic 
craniosynostosis and ASA class I–II. This study evaluates the financial 
implications of this approach by comparing hospitalization charges for ward 
versus ICU admissions, including patients who required upgraded care. This 
topic has become increasingly relevant as minimally invasive techniques have 
made routine ICU admission less critical. 
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Materials and Methods

Figure 1. Savings of Standard Ward vs. Standard ICU Postoperative Admissions per YearAmong 764 patients, 720 (94.2%) were admitted directly to the surgical ward 
(59.3% open repair, 40.7% endoscopic repair; mean length of stay [LOS] 2.4 
± 1.2 days), and 44 (5.8%) were admitted directly to the ICU (79.5% open 
repair, 20.5% endoscopic repair; mean LOS 7.8 ± 12.5 days). 
 Average cost per night was $5,276 on the ward and $11,148 in the ICU.  
Average total hospitalization charges were $16,495 ± 33,931 overall; 
$12,899 ± 8,600 for patients admitted to the ward, and $75,343 ± 124,230 
for patients admitted to the ICU. 

 Admission to the ward versus ICU resulted in an estimated $62,444 savings 
per patient, totaling approximately $45 million over the study period. Each 
ICU day averted saved about $5,872 compared to a day on the ward. (Figures 
1-2)

Six patients (0.8%) initially admitted to the ward required ICU upgrade for 
events such as seizure (n=2), respiratory distress (n=1), high fever (n=1), 
inadequate pain control (n=1), and clinically significant blood loss requiring 
monitoring (n=1). 

Variable Ward ICU p-value

Age (months, 
mean ± SD)

11.3 ± 15.4 18.8 ± 29.2 0.004

Weight (kg, 
mean ± SD)

8.78 ± 3.3 10.14 ± 8.8 0.03

Suture Type <0.001

Sagittal 363 (50.4%) 17 (38.6%)

Metopic 166 (23.1%) 9 (20.5%)

Unicoronal 115 (16%) 0 (0%)

Unilambdoid 26 (3.6%) 2 (4.5%)

Bicoronal 16 (2.2%) 4 (9.1%)

Multisuture 34 (4.7%) 12 (27.3%)

Procedure 0.012

Open 427 (59.3%) 35 (79.5%)

Endoscopic 293 (40.7%) 9 (20.5%)

ASA <0.001

1 287 (39.9%) 4 (9.1%)

2 346 (48.1%) 15 (34.1%)

3 58 (8.1%) 24 (54.5%)

Not available 29 (3.6%) 1 (2.3%)

Blood loss (cc) 96.14 ± 215.2 186.63 ± 93.6 <0.001

Blood products 
needed (cc) 166.21 ± 216.6 216.64 ± 145.9 0.008

Perioperative 
complication 20 (2.8%) 4 (9.1%) 0.04

Comorbidity <0.001

Cardiac 65 (9.0%) 31 (70.5%)

Respiratory 19 (2.6%) 10 (22.7%)

Neurological 34 (4.7%) 14 (31.8%)

G-tube 3 (0.4%) 9 (20.5%)

Prematurity 3 (0.4%) 8 (18.2%)

Other 4 (0.6%) 11 (25%)

Procedure 
duration (min)

120.14 ± 65.3 158.12 ± 64.6 <0.001

Length of stay 
(days)

2.37 ± 1.2 7.8 ± 12.5 <0.001
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