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Abstract
Background: Intradiploic hematoma was first reported in 1934 by Chorbski and Davis. It usually occurs after a mild 
trauma where a small bleeding accumulates within the diploe in between the tabula interna and externa of the skull. It is to 
be differentiated from calcified or ossified cephalhematoma. The bleeding in cephalhematoma is subperiosteal and tends 
to resorb spontaneously within 3-6 months in comparison to intradiploic hematoma which needs a surgical intervention.

Description: We reported on 2 cases of intradiploic hematoma, where a hard swelling was noticed in the skull of the newborn 
shortly after a prolonged normal delivery. Surgical remodeling was done in both patients with very good cosmetic results. 

Conclusion: An intradiploic hematoma in infants is usually misdiagnosed as cephalhematoma that is calcified or ossified later. 
Differentiation between these 2 different pathologies is mandatory. As for cephalhematoma, conservative methods are advised 
primarily except in case of ossification later. In case of huge intradiploic hematoma, surgery is advised from the start as there is no 
role for waiting because it will not resolve spontaneously. Neurosurgeons should be aware of these entities.
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Background
Chronic intradiploic hematoma was first reported in 

1934 by Chorbski and Davis [1]. It usually occurs after a 
mild trauma where a minimal haemorrhage accumulates 
within the diploe in between the tabula interna and externa 
of the skull. It is to be differentiated from calcified or ossified 
cephalhematoma, a subperiosteal collection of blood which 
occurs in 0.2-3% of infants after birth [2]. Cephalhemato-
mas usually develop in the parietal eminence and does not 
extend past the suture line. Hence, they can be differentiat-
ed from caput succedaneum and subgaleal hematomas [3].

Although cephalhematomas occur more frequently 
during difficult labor, they can also appear after normal 
delivery during the neonatal period [4]. The lesions gen-
erally spontaneously resorb within 1 month, but if the 
cephalhematoma persists beyond this time, it may prog-
ress towards ossification [5]. The incidence of ossified 
cephalhematoma is a rare clinical entity, and its patho-
genesis is unclear. But there is another entity of hema-

toma which is immediately firm. These develop between 
the diploe and separate the inner and outer bone layers.

The presence of a benign chronic hematoma should 
be considered as part of the differential diagnosis for 
each intradiploic mass lesion. Alarming signs during his-
tory taking when a previous minor or major head trauma 
is reported. Due to the possibility of progressive growth, 
surgical excision of an intradiploic hematoma is recom-
mended after radiological diagnosis of the condition [6]. 
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Figure 1: An asymmetrical skull swelling could be seen in the right parieto-occipital region 10 × 7 cm in size.

         

Figure 2: A T1, T2, FLAIR and Susceptibility Weighted Imaging (SWI) MR coronal cut shows the hematoma in between the 
tabula interna and externa. SWI MR is sensitive for blood products.
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hole was applied outside the lesion and finally a cranioto-
my all around the lesion. The bone flap was elevated, and 
the dura was intact. The outer calvarial bone was drilled to 
relieve a yellow pathological gel-like organized hematoma 
(Figure 4). The pathologic bone was as hard as an egg shell. 
After the outer pathologic bone, along with the consolidat-
ed old hematoma was excised, we found the inner calvarial 
bone very thin and uneven. The bone flap was remodelled 
using the high-speed drill and then replaced and fixed with 
6 non-absorbable sutures to the surrounding skull bone. 
On histologic examination of the outer bone, well-formed 
mature bony trabeculae were seen, as well as the organized 
ossified hematoma. The postoperative course was unevent-
ful, and follow-up examination after 8 months revealed a 
satisfactory good cosmetic result. Accordingly, control fol-
low up has been ended.

Case presentation no. 2
A 3-month-old boy presented with an asymmetrical 

skull swelling since birth in the right parieto-occipital re-
gion 8 × 6 cm in size (Figure 5). The patient had been born 
at full term by a normal vaginal delivery with the aid of 
vacuum extraction. The swelling was initially firm and 3 
weeks later became egg-shell hard and stable in size and 
form. On examination, the mass was exactly as described 
earlier. An Ultrasonography (Figure 6) as well as skull 
X-rays (Figure 7) showed an intradiploic mass, without 
intracranial abnormalities. As discussed before, we decid-
ed also to perform a surgical excision of the bony swell-
ing to correct the skull deformity. A sigmoid incision was 
made in the parieto-occipital region parallel to the long 
axis of the mass. A smooth localized elevation of the bone 
was found (Figure 8). The whole mass was excised as dis-
cussed before, handled in the same fashion as described by 
the previous patient and re-fixed to the surrounding bone 
using 8 non-absorbable sutures (Figure 9). The postoper-
ative course was uneventful, and follow-up examination 

Case presentation no. 1
A 2-month-old boy presented with an asymmetrical 

skull swelling since birth in the right parieto-occipital re-
gion 10 × 7 cm in size (Figure 1). The patient had been born 
at full term by a prolonged normal vaginal delivery without 
the use of vacuum extraction. On examination, he had a 
head circumference of 38 cm. The mass was eggshell hard 
and fixed to the bone. The patient was neurologically in-
tact. A magnetic resonance imaging (MRI) showed an in-
tradiploic mass, without intracranial abnormalities (Figure 
2). A decision was made to perform a surgical excision of 
the bony swelling completely to correct the skull deformity 
at the age of 2 months. A sigmoid incision was made in the 
parieto-occipital region parallel to the long axis of the mass. 
A smooth localized elevation of the bone was found (Fig-
ure 3). The whole mass was excised primarily after a burr 

         

Figure 3: A smooth localized elevation of the bone is 
noticed. The bone looks completely normal except for the 
swelling as the bleeding occurred inside the bone and not 
under the periosteum.

         

Figure 4: After removing the bone flap, the outer calvarial 
bone was drilled to relieve a yellow pathological gel-like 
organized hematoma.

         

Figure 5: An asymmetrical skull swelling is seen in the 
right parieto-occipital region 8 × 6 cm in size.
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to rupture of blood vessels between the skull and the peri-
osteum. Most of the cases are reported in the newborns due 
to birth trauma and rarely following trauma or surgical in-
terventions. The frequency of neonatal cephalhematoma is 
reported to be 0.2-2.5% of live births [7]. The exact mecha-
nism underlying the formation of cephalhematomas is not 

after 3 months revealed a satisfactory good cosmetic re-
sult. Accordingly, no more follow up visits were planned.

Discussion
Cephalhematoma is a collection of blood beneath the 

periosteum of the cranial vault bone. It occurs secondary 

         

Figure 6: An ultrasonography showing the swelling within the mass of the parietal bone, i.e. between the lamellae.

         

Figure 7: Skull X-rays showing the swelling as well as an overlying bony layer denoting the bleeding to be intradiploic.
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proved by the histological examination of the resected ma-
terial in our 2 patients which showed trabecular bony tissue 
with osteoblasts and in between aggregates of lymphocytes, 
plasma cells, fatty tissue and blood residues.

Chronic intradiploic hematomas have been reported 
with the use of anticoagulants [12], birth trauma [11,13], 
and following shunt surgery [14]. Patients present with 
painless progressive skull swelling, which usually causes 
increased intracranial pressure. Radiological features are 
sometimes confusing and the lesion is often suspected to 
be neoplastic, but usually intradiploic hematomas can be 
diagnosed preoperatively. MRI scans typically show the 
intradiploic calvarial mass surrounded by bone, and not 
contrast-enhancing. These masses do expand within the 
diploid and cause separation of the outer and inner ta-
bles [12,13,15,16]. Hence, neurosurgeons should be able, 
after proper history taking, and using from laboratory 
and radiological data to differentiate between acute and 
chronic intradiploic skull hematomas.

The differentiation between intradiploic hematoma 
and cephalhematoma depends on the history taking re-
garding the nature of the swelling from the start as well as 
the radiological findings; in cephalhematoma the blood 
clot will be found completely outside the calvaria, i.e. no 
bone overlying hematoma, while in intradiploic hema-
toma the blood clot will be found covered by the tabula 
externa. Hence, the differentiation between intradiplo-
ic hematoma and ossified cephalhematoma will be very 
difficult radiologically except through the nature of the 
swelling from the start as the cephalhematoma tends to 
be soft to firm in consistency at the beginning while in-
tradiploic hematoma is bony hard from the start.

In our opinion, differentiation between cephalhema-
toma and acute intradiploic hematoma is mandatory. 
With cephalhematoma, we adopt primarily conservative 

known. Probably, subperiosteal blood vessels may be torn 
by sudden inward movement of the skull caused by sudden 
or prolonged compression of the skull. The shearing forces 
can also be elicited between the skull bone and periosteum, 
displacing the periosteum away from the underlying skull 
bone. The condition is self-limiting and resolves in more 
than 80% by gradual hemolysis, which turns the swelling 
to be fluctuant and finally resolving within 3-4 weeks [7]. 
When the hematoma does not resolve, it may get organized, 
and calcification [8-10] or ossification may be seen. There 
are only few published case reports in the literature report-
ing ossification in a cephalhematoma [8,11]. In such cases, 
the inner wall is formed from the original calvarial bone 
and the newly ossified bone forms the outer wall. The orga-
nized hematoma may still be seen in the intervening space 
between 2 bony walls. The newly laid outer ossified bone 
may even show hemopoietic tissue in the marrow spaces 
enclosed by the mature trabeculae of lamellar bone as men-
tioned by Gupta, et al. [7] in their case. They assumed that 
possibly the osteogenic progenitor cells in the periosteum 
along with the cytokines and growth factors in the hemato-
ma play a role in the process of ossification similar to heal-
ing of a bony fracture.

We expect that all cephalhematomas are soft swellings 
in the beginning which tend to resorb or harden later. We 
describe here another entity in which the swelling from the 
beginning is hard. We assume that in such cases the bleed-
ing occurs in between the bony lamellae from instance since 
the skull bone of infants is relatively softer. This is proved 
in our 2 cases as the intraoperative findings showed an ex-
panded outer table of the skull but without bluish discolor-
ation which is usually the case in cephalhematomas. Later, 
an organization of the hematoma as well as an ossification 
process of the residual hematoma takes place which was 

         

Figure 8: A smooth localized elevation of the bone is seen. 
Notice again that the outer table looks completely normal 
which proves that the bleeding occurred in between the 
tables of the skull and not under the periosteum as known 
in cephalhematoma.

         

Figure 9: The whole mass was excised, and the residual 
inner table of the skull is re-fixed to the surrounding bone 
using non-absorbable sutures.
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cephalhematoma: A case report and review of the litera-
ture. World Neurosurg 96: 614.e7-614.e9.

4. Jang DG, Kang SG, Lee SB, et al. (2007) Simple excision 
and periosteal reattachment for the treatment of calcified 
cephalhematoma. J Neurosurg Pediatr 106: 162-164.

5. Chida K, Kubo N, Suzuki T, et al. (2008) Surgical treatment 
of ossified cephalhematoma: A case report. No Shinkei 
Geka 36: 529-533.

6. Tokmak M, Ozek E, Iplikçioğlu C (2015) Chronic intradiplo-
ic hematomas of the skull without coagulopathy: Report of 
two cases. Neurocirugia (Astur) 26: 302-306.

7. Gupta PK, Mathew GS, Malik AK, et al. (2007) Ossified 
cephalhematoma. Pediatr Neurosurg 43: 492-497.

8. Chung HY, Chung JY, Lee DG, et al. (2004) Surgical treat-
ment of ossified cephalhematoma. J Craniofac Surg 15: 
774-779.

9. Kaufman HH, Hochberg J, Anderson RP, et al. (1993) 
Treatment of calcified cephalohematoma. Neurosurgery 
32: 1037-1039.

10. Petersen JD, Becker DB, Fundakowski CE, et al. (2004) A 
novel management for calcifying cephalohematoma. Plast 
Reconstr Surg 113: 1404-1409.

11. Yücesoy K, Mertol T, Ozer H, et al. (1999) An infantile in-
traosseous hematoma of the skull. Report of a case and 
review of the literature. Childs Nerv Syst 15: 69-72.

12. Dange N, Mahore A, Avinash KM, et al. (2010) Chronic in-
tradiploic hematoma in patients with coagulopathy. J Clin 
Neurosci 17: 1047-1049.

13. Reeves A, Edwards Brown M (2000) Intraosseous hema-
toma in a newborn with factor VIII deficiency. AJNR Am J 
Neuroradiol 21: 308-309.

14. Giammusso V, Strukelj S (1980) Intradiploic hematoma in a 
patient who underwent internal drainage of CSF for hydro-
cephalus. J Neurosurg Sci 24: 105-108.

15. Sato K, Kubota T, Kawano H (1994) Chronic diploic hema-
toma of the parietal bone. Case report. J Neurosurg 80: 
1112-1115.

16. Yuasa H, Watanabe H, Uemura Y, et al. (1992) Intraosse-
ous hematoma of the skull: Case report. Neurosurgery 30: 
776-778.

measures expecting the bleeding will be resorbed later. In 
cases when the cephalhematoma is calcified or ossified, 
we advise surgery for cosmetic reasons. But in cases of 
our described intradiploic hematoma, there is no role for 
conservative measures from the beginning and we advise 
an early surgical intervention.

Conclusion
An intradiploic hematoma in infants can be misdiag-

nosed as calcified or ossified cephalhematoma. We believe 
that neurosurgeons should differentiate early between 
these two different pathologies. As for cephalhematoma 
conservative methods are advised except in case of ossifi-
cation later. In case of intradiploic hematoma, surgery is 
advised from the start as there is no role for waiting be-
cause it will not resolve spontaneously. Intradiploic skull 
hematoma is not an early cephalhematoma and should 
not be misdiagnosed. A surgical correction is the only 
option for treatment and the neurosurgeons should be 
able to differentiate between these entities.
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