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Viewpoint

Gaining Closure: Do Cranial Sutures Fuse at Reported Age Ranges?
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INTRODUCTION
Within the craniosynostosis literature, it is accepted 

as dogma that cranial sutures achieve complete fusion in 
early adulthood.1–5 Numerous book chapters, academic 
articles, and patient educational resources reiterate this 
teaching, commonly stating that the metopic suture 
achieves total fusion by the second year of life, whereas 
the remaining sagittal, coronal, squamosal, and lambdoid 
sutures close between the fourth and fifth decades of life. 
Despite this, our anecdotal experience reviewing head 
computed tomography (CT) scans suggests that patients 
maintain patent cranial sutures much further into adult-
hood than expected. Herein, we sought to quantify our 
experience by analyzing the frequency and extent of cra-
nial suture fusion across each decade of life.

We conducted an institutional review board-approved 
retrospective study examining three-dimensionally recon-
structed head CT scans performed between 2017 and 
2022 at a tertiary academic medical center. Beginning at 
age 18, five male and female patients from each decade of 
life were included. Inclusion criteria required CT imaging 
of the head for nontraumatic indications. Patients with 
any history of bony craniofacial trauma or surgery were 
excluded. The metopic, sagittal, coronal, squamosal, and 
lambdoid sutures from each scan were graded on a scale of 
0 to 4 according to the following scheme: grade 0 (open),  
grade 1 (1%–33% fused), grade 2 (34%–66% fused), 
grade 3 (67%–99% fused), and grade 4 (completely oblit-
erated). Mean closure grades from each decade were 
compared with timeframes reported in the literature for 
suture fusion.

Among 85 patients with CT imaging of the head, 77 
met inclusion criteria. The cohort was equally divided 
by gender (women 39/77, 50.6%), and the mean age 
was 61.7 ± 25.7 years. Nearly all patients across each age 
group demonstrated complete synostosis (grade 4) of 

the metopic suture (72/77, 93.5%). Complete absence 
of the remaining sutures was significantly less frequent, 
with greatest occurrence among the sagittal suture (5/77, 
6.5%), followed by the squamosal (9/154, 5.8%) and 
coronal sutures (4/154, 2.6%). In only one patient, total 
closure of a single lambdoid suture was achieved (1/154, 
0.65%). For the few patients with complete fusion of 
these sutures, the mean ages were 73.6 ± 27.7 (sagittal), 
64.3 ± 21.2 (squamosal), 91.3 ± 12.3 (coronal), and 63.0  
(n = 1, lambdoid). The mean closure grades across decade 
of life by suture type are summarized in Table  1. Apart 
from the squamosal sutures, the remaining cranial sutures 
demonstrated greater degree of closure with each increas-
ing decade of life (Fig. 1).

Current craniosynostosis pedagogy suggests that cra-
nial sutures completely fuse in early adulthood.1–5 Our 
findings challenge this teaching, suggesting that reported 
time intervals of suture loss are inaccurate. Although there 
is an association between increasing adult age and gradual 
closure of the sagittal, coronal, and lambdoid sutures, 
complete obliteration of these sutures rarely occurs. 
Even in patients aged 100 or older, most sutures apart 
from the metopic remained patent. Our results thereby 
question the previous pedagogy of cranial suture biology. 
Additional study is necessary to examine the complex fac-
tors contributing to both age-related and pathologic cra-
nial suture fusion.

Luke Soliman, MTS
2 Dudley Street, MOC Suite 180

Providence, RI 02905
Email: luke_soliman@brown.edu

DISCLOSURE
The authors have no financial interest to declare in relation 

to the content of this article. This study was supported by depart-
mental resources. 

From the Division of Plastic and Reconstructive Surgery, The 
Warren Alpert Medical School of Brown University, Providence, 
R.I.
Received for publication February 13, 2023; accepted April 3, 
2023.
Copyright © 2023 The Authors. Published by Wolters Kluwer Health, 
Inc. on behalf of The American Society of Plastic Surgeons. This 
is an open-access article distributed under the terms of the Creative 
Commons Attribution-Non Commercial-No Derivatives License 4.0 
(CCBY-NC-ND), where it is permissible to download and share the 
work provided it is properly cited. The work cannot be changed in 
any way or used commercially without permission from the journal.
Plast Reconstr Surg Glob Open 2023; 11:e5013; doi: 10.1097/
GOX.0000000000005013; Published online 22 May 2023.

Craniofacial/Pediatric

REFERENCES
	 1.	 Weinzweig J, Kirschner RE, Farley A, et al. Metopic synosto-

sis: defining the temporal sequence of normal suture fusion 
and differentiating it from synostosis on the basis of com-
puted tomography images. Plast Reconstr Surg. 2003;112: 
1211–1218. 

	 2.	 Aviv RI, Rodger E, Hall CM. Craniosynostosis. Clin Radiol. 
2002;57:93–102. 

	 3.	 Kirmi O, Lo SJ, Johnson D, et al. Craniosynostosis: a radiological and 
surgical perspective. Semin Ultrasound CT MRI. 2009;30:492–512. 

	 4.	 Kim HJ, Roh HG, Lee IW. Craniosynostosis: updates in radio-
logic diagnosis. J Korean Neurosurg Soc. 2016;59:219219. 

	 5.	 CAPPSKIDS. Skull sutures – when do they close? 
Craniosynostosis and positional placiocephaly support. 
Available at https://www.cappskids.org/skull-sutures-when-
do-they-close/. Accessed January 9, 2023.

22May2023

11

5

22

May

2023

mailto:luke_soliman@brown.edu
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1097/GOX.0000000000005013
https://doi.org/10.1097/GOX.0000000000005013
https://doi.org/10.1097/01.PRS.0000080729.28749.A3
https://doi.org/10.1097/01.PRS.0000080729.28749.A3
https://doi.org/10.1097/01.PRS.0000080729.28749.A3
https://doi.org/10.1097/01.PRS.0000080729.28749.A3
https://doi.org/10.1097/01.PRS.0000080729.28749.A3
https://doi.org/10.1053/crad.2001.0836
https://doi.org/10.1053/crad.2001.0836
https://doi.org/10.1053/j.sult.2009.08.002
https://doi.org/10.1053/j.sult.2009.08.002
https://doi.org/10.3340/jkns.2016.59.3.219
https://doi.org/10.3340/jkns.2016.59.3.219
https://www.cappskids.org/skull-sutures-when-do-they-close/
https://www.cappskids.org/skull-sutures-when-do-they-close/


2

PRS Global Open • 2023

Table 1. Mean Age and Closure Grade by Decade of Life and Skull Suture

 
Mean Age 
± SD (y) Metopic Sagittal R Coronal L Coronal 

R  
Squamous 

L  
Squamous 

R  
Lambdoid 

L  
Lambdoid 

Decade of life
 � 18–29 21.9 ± 3.1 4.0 0.8 1.0 0.8 1.4 2.0 0.4 0.7
 � 30–39 34.4 ± 3.9 3.6 0.1 0.2 0.1 0.9 1.2 0.3 0.3
 � 40–49 43.3 ± 2.8 3.6 0.7 0.3 0.2 1.6 1.8 0.2 0.4
 � 50–59 52.9 ± 3.3 4.0 0.4 0.4 0.4 1.3 1.6 0.4 0.4
 � 60–69 64.1 ± 2.7 4.0 1.1 0.6 0.5 1.5 1.6 0.9 0.9
 � 70–79 74.9 ± 3.4 4.0 1.3 0.8 0.6 1.9 1.6 1.0 0.8
 � 80–89 86.1 ± 2.6 3.3 1.1 1.0 0.9 0.8 0.7 0.7 0.7
 � 90–99 93.3 ± 3.0 3.9 1.2 1.2 1.0 0.7 1.6 0.4 0.4
 � 100–109 101 ± 1.4 4.0 1.6 1.8 1.4 0.6 1.2 1.0 0.8
Overall Cohort (n = 77) 61.7 ± 25.7 3.78 ± 0.27 0.88 ± 0.46 0.78 ± 0.49 0.63 ± 0.40 1.20 ± 0.45 1.47 ± 0.38 0.58 ± 0.29 0.59 ± 0.19

Fig. 1. Mean closure grade for major cranial sutures plotted by decade of life. Note that the metopic 
suture is the only suture approximating complete fusion grade 4 across each age group, whereas the 
remaining sutures remain patent.


