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ABSTRACT: The comparison of pre- and postmortem radiographs 
as a method of identification of unknown human remains is well 
established in the forensic and radiologic literature. Identification 
can be based on a single bony feature when there is evidence of 
prior surgery, trauma or unusual anatomic variation. We present a 
case in which a positive identification was made using bony changes 
in the skull secondary to prior surgery for correction of unilateral 
lambdoid craniosynostosis. The unusual radiographic appearance of 
the bony defect initially raised the question of trauma and foul play. 
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Comparison of pre- and postmortem radiographs is an accurate 
means of determination of the identity of unknown human remains 
and is well established as an investigative method in the forensic 
and radiographic literature [1-14]. The bony details of the individ- 
ual skeleton have been likened to that of a fingerprint [1] and 
enable a positive identification to be made when there are multiple 
points of comparison present. The presence of a rare anatomic 
variant or evidence of prior surgery, metallic prostheses, or unique 
trauma makes the task of the forensic team much easier and permits 
a positive identification based on a single unique feature. We 
present a case in which bony changes in the calvaria related to 
prior surgery for correction of a rare anomaly, unilateral lambdoid 
craniosynostosis, allowed for positive identification to be made. 
The radiographic appearance simulated a stab wound of the calvaria 
raising the possibility of foul play although none had been pre- 
viously suspected. 

Case Report 

In February 1987 a five year old white male, his father and 
another adult male were reported missing by a family member 
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when they failed to return from a canoeing trip on the Potomac 
river. In May 1987 the decomposed remains of a male child washed 
ashore in the Potomac river. Post-mortem examination of the skele- 
tonized remains disclosed the presence of the cranium, the mandi- 
ble, the complete spine including the sacrum, the sternum, bilateral 
twelve fibs, the bones of the fight forearm and hand, the fight 
femur and both tibiae, fibulae, and the bones of the feet. The left 
femur, both humeri, the bones of the left forearm and hand and 
remaining bones of the pelvis were absent. 

At autopsy the skull showed flattening of the left parieto-occipi- 
tal region with two narrow rectangular bony defects with smooth 
edges in the left posterior parietal bone. The lateral defect measured 
11/4 X I/4 inches and the medial defect measured 13/j6 X 3/16 
inches. The lateral defect had been sawed and showed smooth 
healed edges. The left lambdoid suture showed a defect measuring 
15/16 • 1/8-3] 8 inches. Lateral to this was another defect measuring 
1)/~6 • 5/16 inches which was also within the suture line (Fig. 1). 
Both findings were considered compatible with healed surgical 
defects. Sutured on the inner table of the skull along the craniec- 
tomy site was a 1 =/2 • 1/2 inch transparent plastic strip with an 
acrylic-like white opaque material at the lateral edge (Fig. 2). 
There was also a 3/8 inch in diameter surgical burr hole. There 
was no evidence of other perimortem trauma, fracture or injury 
other than the results of prolonged immersion. 

Postmortem frontal and lateral radiographs of the skull and 
frontal radiographs of the remaining bones were taken. The skull 
radiographs revealed flattening of the parieto-occipital region with 
linear and rectangular lucencies in the left parietal bone as well 
as a burr hole in the left occipital region (Fig. 3). The appearance 
of the defect raised the suspicion by the radiologist of a penetrating 
stab wound. Further investigation of the incident did not corrobo- 
rate this suspicion however. 

The presumed identity was established based on a missing person 
report filed earlier in the year and medical records were obtained 
from the hospital where the deceased had undergone a left lambdoid 
synostectomy at the age of seven months for a congenital craniosy- 
nostosis. The operative report described a burr hole and rongeuring 
of the prematurely fused left lambdoid suture. A strip of silastic 
had been molded over the inferior craniectomy edge and sutured 
to the bone. 

Premortem AP and lateral skull radiographs which had been 
taken six months post-operatively were procured. These revealed 
a burr hole and linear and rectangular lucencies in the left parieto- 
occipital region that were identical to the postportem finding 
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FIG. 1--Postmortem view of the external calvaria demonstrates 
the surgical defects (arrowheads). 

FIG. 3 Postmortem frontal radiograph of the skull demonstrates 
the two surgical defects (arrowheads) superior to the left lambdoid 
suture. 

FIG. 2--Postmortem view of the internal calvaria demonstrates the 
silastic tubing (arrowheads) used as part of the surgical repair. 

(Fig. 4). Positive identification was made, and the cause of death 
was determined to be probable drowning. 

Discussion 

Craniosynostosis is the premature fusion of one or more sutures 
of the skull. The etiology of craniosynostosis is unknown but has 

been categorized in terms of primary and secondary associations. 
Primary craniosynostosis occurs most commonly as a sporadic 
event, however, familiar modes of inheritance have been described 
including autosomal dominant, autosomai recessive and X-linked 
recessive patterns [24]. Primary craniosynostosis occurs as a fea- 
ture of many recognized syndromes and chromosomal aberrations 
as well as a teratogenic effect [1,16]. Prenatal head constraint 
has also been suggested as an etiology. The secondary form of 
craniosynostosis is found in association with metabolic and hema- 
tologic disorders, head trauma and following neurosurgical 
shunting procedures for severe hydrocephalus [1,15]. 

The lambdoid suture is the least common of the major sutures 
to be affected in isolated craniosynostosis with an incidence of 
0-4% in reviews of craniosynostosis for which surgery was per- 
formed tl,21-23]. Lambdoid suture synostosis, unilateral or bilat- 
eral, is diagnosed most commonly as a component of  multisutural 
involvement. Isolated unilateral lambdoid suture synostosis is rare. 
Unilateral lambdoid synostosis causes plagiocephaly, an asymmet- 
ric flattening of  the ipsilateral parieto-occipital calvaria and results 
in an abnormally small ipsilateral posterior fossa. When the defor- 
mity is severe, anteroinferior displacement of the ipsilateral pinna 
occurs, but, unlike synostosis involving any other of the major 
sutures, there is little to no effect on the bony structures of the 
face [17-24]. It has been speculated that the absence of  facial 
deformity has resulted in underdetection and under-reporting of  
the true incidence of unilateral lambdoid synostosis [19]. 

Surgery is performed for cosmetic reasons and to prevent the 
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the calvaria [15] and two authors have reported cases of identifica- 
tion based upon healed neurosurgical burr holes [25]. 

Conclusion 

Bony changes secondary to neurosurgery for a rare congenital 
anomaly allowed for a conclusive personal identification in our 
case. The unique appearance of the post-mortem and radiographic 
findings should alert the forensic examiner to the possibility of 
previous surgery and that medical records and radiographs should 
be sought for identification. The unique changes should not be 
confused with stab wounds. Any unique post-surgical findings 
should also be entered as a physical descriptor in the Federal 
Bureau of Investigation-National Crime Information Center (FBI- 
NCIC) Unidentified Person File to hasten identification. 
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