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Introduction

Chronic subdural hematoma (CSH) is one of the most
common disorders observed in neurosurgical practice. The
CSH most often occurs in patients  60 years with brain
atrophy, a shrinking or wasting away of brain tissue due
to age or disease. In all symptomatic patients with focal
neurological deficits surgery is mandatory (1). 

The best surgical procedure of CSH is still contro-
versial (2, 3). Most common surgical techniques are a sim-
ple one burr hole or, as alternative option, a double burr
hole (frontal and parietal). Twist drill craniostomy
(TDC) is a less invasive procedure but the craniotomy
is often required.

Internal haemorrhagic pachymeningiosis (IHP) is a
rare disease characterized by a fibrous thickening and in-
flammatory infiltration in dural space. The prevalent hy-
pothesis is that IHP is preceded by an intradural disso-

ciation at the inner layer of dura mater called pachyme-
ningiosis dissecans (4-8). Clinical and neuroradiological dia-
gnosis and proper treatment of IHP are not yet defined. 

The aim of this study is presenting five selected ca-
ses of HIP, discussing onset, diagnostic strategy and sur-
gical treatment.

Patients and methods

Between 1999 and 2011, we observed 5 patients (4
male, 1 female; age range 37-88 years, mean 69.2) (Ta-
ble 1). All patients were admitted to the Emergency De-
partment. Three patients complained of headache as-
sociated with hemiparesis, one patient was in coma sta-
tus, and the last developed only headache without other
symptoms. All patients had history of a head injury and
three of hypertension. None of the patients had history
of  bleeding disorder or alcohol abuse.

In all cases preoperative computed tomography
(CT) was performed (Figures 1 and 4).

Surgical procedure
All patients had a preliminary drill hole (two times

in three patients for the morphologic characteristics of
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subdural hematoma, i.e. the presence of fibrous septa)
for the evacuation of CSH and redo surgery (cranio-
tomy) to remove the IHP histologically confirmed by
the biopsy performed in all cases during the first in-
tervention (Table 1). The excision of the lesion has ne-
ver difficult. 

Results

In all patients post-craniotomy CT (Figures 2, 3, and
5) showed almost complete disappearance of subdural
hematoma. 

Definitive histological examination of surgical spe-
cimens confirmed IHP. The IHP lesion is clearly subdural
even though dural leaflets appeared infiltrated by fibrous
tissue. Macroscopically the lesion has  hard-elastic con-
sistency and is dark red in color with yellowish patches
(Figure 6).  Histology shows a fibrous thickening of the
dura. Fine vascular network is fragile and bleeding is com-
mon. Macrophages with hemosiderin mixed with neu-
trophils or fibroblasts are frequent (Figures 7 and 8).
Around the site of bleeding significant mixed inflam-
matory infiltrate with fibrin and in some cases calcified
areas are present. In the early stages we can find a dis-
sociation of  the internal fibrous layer of the dura and
vessels hyperplasia, with giants, enlarged, thin small ves-
sels. As the process becomes chronic, new bleedings are
possible with haematoma reorganization by granulation
tissue formation (5).

The follow up of patients at three years from cra-
niotomy showed total remission of the neurological de-
ficits in 3 patients. Two patients died for other disease:
one for renal failure 1 month after craniotomy and
another one after 3 months for heart disease.

Discussion

Internal haemorrhagic pachymeningiosis (IHP) is an
uncommon lesion characterized by fibrous thickening
of the dura mater in which spontaneous or traumatic blee-
ding can occur. In fact, IHP has clinical evidence when
complicated by major bleeding. The brain is flattened
and deformed by haematoma. Liquor pressure is often
lowered (5, 7).

We don’t know the pathogenesis of IHP but the early
stage seems to be the so called pachymeningiosis dissecans,
i.e. a relaxation/dissociation of the fibers  of the inner

TABLE 1 - CASISTICA PERSONALE 2000-2006. SUTURE MECCANICHE.

* GCS, Glascow Coma Scale 

Figure 1 - Case 1. Pre-operative computed tomography.
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layer of the dura mater, with the formation of tissutal gaps.
In these gaps easily bleeding small vessels develop (4, 8).
As the process becomes chronic we find, often bilaterally,
a stratified fibrous thickening of the dura mater with ne-
crotic material and blood. 

As reported by Wepler (6), the pathomorphological
substrate of IHP is a proliferative alteration of the fine
vascular network of the inner layer of the dura. It is pos-

sible that this alteration is preceded or enabled by pa-
chymeningiosis dissecans (6, 8).

In presence of dura mater previously altered (with in-
tradural lesions), the head trauma can lead to the for-
mation of a hematoma but also of a bulky which in any
case will be clearly intradural (4, 7). In traumatic chro-
nic subdural haematoma the hematoma is in subdural
space, and the organization of the haemorrhage occurs

Figure 4 - Case 5. Pre-operative computed tomography shows hemispheric
hypodense area in left fronto-parietal region.

Figure 5 - Case 5. Post-craniotomy computed tomography shows  the di-
sappearance of the lesion.

Figure 2 Figure 3

Figures 2 and 3 - Case 1. Post-craniotomy computed tomography shows the disappearance of the lesion.
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within both of the dura mater and of the leptomenin-
ges (7, 9-12).

In differential diagnosis should also be considered the
idiopathic hypertrophic pachymeningitis. This disease
is a chronic, fibrosing, non-specific inflammatory pro-
cess that involves the dura mater of the brain, particu-
larly the falx cerebri and the tentorium. Idiopathic hy-

pertrophic pachymeningitis neuro-imaging mimics
small acute subdural hematoma (13, 14).

In many case the cause of IHP is unknow (5). Pre-
disposing factors of IHP are: head injury; haemorrha-
gic diathesis; vitamin deficit; alcohol abuse; intrathecal
therapy (methylprednisolone or chemotherapy); com-
plicated meningitis; degenerative disease and collagen va-

Figure 6 - Case 5. Surgical speci-
men (40x23mm).

Figure 7 - Histology. Internal hae-
morrhagic pachymeningiosis. Fi-
brous thickening of the inner layer
of the dura mater with thickened
small vessels) surrounded by in-
flammatory infiltrate (H&E, 100x).
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scular disease or sarcoidosis; inflammatory conditions,
such as cerebral atrophy involving meninges. As repor-
ted by Galatioto et al. (7), is critical to differentiate ch-
ronic traumatic subdural hematoma from IHP, which is
a specific disease entity.

Histologic diagnosis is important for proper thera-
peutic strategy, if necessary with complete craniotomy.

Conclusions

The IHP is a rare, most likely underestimated and
insidious specific disease. IHP must be histologically dif-
ferentiated from chronic subdural hematoma. The pro-
per treatment is controversial and depends on multidi-
sciplinary collaboration.
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Figure 8 - Histology. Internal hae-
morrhagic pachymeningiosis. Re-
cent bleeding below the fibrous
thickening of the dura with chro-
nic inflammatory infiltrate in the
meninges (H&E, 50x).
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