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vertex of his head; it had developed 5 months earlier. Sixteen 
months prior to this, the patient had been involved in an inci-
dent in which he had received a blow to the head. Initially, he 
had a small subgaleal hematoma but it disappeared by the fol-
lowing day. Patient did not visit hospital for the head trauma; 
thus, head computed tomography (CT) and X-rays were not 
performed at that time.

Two years ago, the patient was diagnosed with bipolar disor-
der, and it was because of this that he underwent a physical ex-
amination and EEG for evaluation of his psychological state one 
month after the incident. At this time, no mass was detected on 
his scalp. Also, he did not feel the mass on the scalp. It was not 
until 8 months later that a mass developed, which continued to 
grow. The patient experienced no associated symptoms, and the 
mass was not tender to touch. A plain X-ray revealed a round 
5×5 cm area of lucency in the posterior parietal bone with adja-
cent skull erosion. Upon enhanced CT examination of the head, 
a bony defect involving both the inner and outer table of the cra-
nium was observed close to the superior sagittal sinus. A well-
defined mass, 5 cm in diameter, was nested within the defect 
(Fig. 1). There were no enhancing lesions inside the cyst, and 
the rest of the brain parenchyma was free from notable anoma-

INTRODUCTION

Traumatic leptomeningeal cysts (TLMC) are a rare complica-
tion of skull fractures, whereby lacerations of the dura mater 
leads to herniation of the leptomeninges, which in turn fills 
with cerebrospinal fluid (CSF). This leads to progressive erosion 
of the skull around the fracture site. Such lesions are especially 
rare in adults, with only 11 cases detected through a Medline 
search1,4,7,8). Most incidences of TLMC occur in children <3 
years of age; even still, it accounts for only 0.05-0.6% of all pedi-
atric skull fractures3,7,9). Left untreated, TLMC could potentially 
result in seizures, mental retardation, and increased intracranial 
pressure. Thus, surgery is usually imperative.

The standard treatment approach involves repair of the dural 
defect and cranioplasty. Herein, we report the case of a large 
TLMC located at the vertex of an adult male head, in which the 
dural repair was performed with fibrinogen-based collagen fleece 
(TachoComb®). 

CASE REPORT

A 28-year-old man presented with a growing soft mass on the 
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Reports	of	traumatic	leptomeningeal	cysts	(TLMC)	are	rare	in	adults.	The	standard	treatment	approach	is	craniectomy	with	careful	exposure	of	the	intact	
dural	edges,	followed	by	duroplasty.	However,	occasionally,	the	location	of	the	TLMC	makes	achieving	watertight	duroplasty	impossible.	Herein,	we	report	
the	case	of	a	28-year-old	male	who	presented	with	a	soft	growing	mass	on	the	vertex	of	his	head	16	months	after	the	head	trauma.	Upon	enhanced	CT	
examination,	a	bony	defect	involving	both	the	inner	and	outer	table	of	the	cranium	was	observed	close	to	the	sagittal	sinus,	and	a	well-defined	cystic	mass,	
5	cm	in	diameter,	was	nested	within	the	defect.	The	risks	associated	with	extension	craniotomy	were	high	because	the	lesion	was	located	superficial	to	the	
sagittal	sinus,	we	opted	to	use	fibrinogen-based	collagen	fleece	(TachoCombR®)	to	repair	the	dural	defect.	Two	months	after	surgery,	the	patient	remained	
asymptomatic	with	a	good	cosmetic	result.	In	cases	like	ours,	when	the	defect	is	near	the	major	sinuses	and	the	risk	of	rupturing	the	sinus	during	water-
tight	dural	closure	is	high,	fibrinogen-based	collagen	fleece	(TachoComb®)	is	an	effective	alternative	approach	to	standard	dural	suture	techniques.	

Key Words :	Adult	·	Leptomenigeal	cyst	·	Skull	fracture.

Case Report



301

Traumatic Leptomeningeal Cyst Treated with Fibrinogen-Based Collagen | H Kim and KW Jo

vascular congestion. The cyst surface was focally lined with flat-
tened epithelial cells, and the underlying brain tissue had be-
come gliotic. The presence of chronic inflammatory cells and 
hemosiderin-containing macrophages suggested traumatic eti-
ology (Fig. 3). Thirteen months later, a follow up brain CT scan 
of the patient revealed no recurrent cystic mass (Fig. 4).

DISCUSSION

An expanding skull fracture is a rare complication of head 
trauma. It is particularly rare in adults, with 90% of cases re-
ported in infants <3 years of age. Clinically, seizures are the 
most frequent symptoms of TLMC, reported in over 50% of all 
patients10). Development of a TLMC can take anything from 
several weeks to several years to occur after the traumatic inci-
dent7). The complicating factor results from a dural tear that ac-
companies the skull fracture. CSF from the underlying brain tis-
sue, along with the leptomeninges, then herniates through the 
dural defect, which in turn forms an encapsulated cyst. The con-
tinuous pulsatile pressure of the CSF and expansion of the cyst 
causes resorption of adjacent bone, erodes bone edges and wid-
ening of the skull fracture. Theses lesions may progress after s 
silent period, and may cause a delayed onset of neurological 
manifestations4,8). Radiological tools for the diagnosis of TLMC 
include CT and MRI. CT scans are useful for the evaluation of 
cranial defects and any associated brain lesions. MRI is valuable 
for distinguishing TLMC from other diseases. The signal inten-
sity of TLMC is equal to that of cerebrospinal fluid (CSF) on 

lies. Magnetic resonance imaging (MRI) of the lesion was hy-
pointense on T1-weighted images and hyperintense on T2-
weighted images, indicating that a cystic lesion was propagating 
through the defect and slightly compressing the adjacent brain.

Following this, the patient underwent surgery. A skin flap was 
created close to the lesion by making an incision down to the ga-
lea. The underlying lesion was pulsatile. The galeal layer was then 
dissected from the cyst, which exposed the cystic membranes. 
These membranes protruded through the bone defect and con-
tained a clear fluid. The dura around the bone defect was thin 
and fragile. 

Usually, dura is sutured in a watertight manner with artificial 
dura, such as lyophilic dura. However, due to the close proximi-
ty of the defect to the sagittal sinus, we chose instead to place fi-
brinogen-based collagen fleece (TachoComb®) over the dural 
defect in order to reduce the risk of injuring or perforating the 
sinus. Six pieces of fibrinogen-based collagen fleece, cut to a 
size of 1×3 cm, were thus placed over the dural defect in a par-
tially overlapping manner. The gluing surface of the fibrinogen-
based collagen fleece was attached to the dural defect, exceed-
ing the margins by about 0.5 cm. A wet patty was then applied 
over the defect and gently compressed. After the patty was re-
moved, any extra seepage of blood was prevented by the appli-
cation of an additional layer of fibrinogen-based collagen fleece 
on top of the existing layer (Fig. 2). The outer table of the skull 
was reconstructed. 

The day after surgery, the patient remained asymptomatic 
and displayed good cosmetic results. Histologic findings re-
vealed that the cyst was lined by meningothelial cells resting on 
a layer of supporting fibrous tissue. The walls of the cyst were 
infiltrated with mild chronic inflammatory cells and displayed 

Fig. 1. Enhanced computed tomography showing a cystic lesion proxi-
mal to the sagittal sinus without an intracranial lesion. 

Fig. 3. Histologic findings include lining by meningothelial cells resting 
on a layer of supporting fibrous tissue, vascular congestion, and mild 
chronic inflammatory cell infiltration in the cyst wall. Low power micros-
copy reveals thick fibrous cystic walls (H&E, 40× magnification) (A). The 
cyst was lined by flattened epithelial cells (H&E, 400× magnification) (B).

Fig. 2. Intraoperative photograph showing a round, 5 cm in diameter, 
bone defect covered by the cyst wall (A). Intraoperative photograph 
showing TachoComb® placed onto the area of dural defect, exceeding 
the margins by about 0.5 cm (B).

Fig. 4. Follow up CT revealed no recurrent cystic mass and good cos-
metic result.
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tion of the dural defect, achieving watertight duroplasty is not 
always possible. We found that fibrinogen-based collagen fleece 
(TachoCombR®) is a valuable and effective alternative approach 
for dural repair when use of autogenous tissue is not possible 
and the risk of craniotomy is high.

References 
1. Açikgöz B, Tekkök IH : Post-traumatic intradiploic leptomeningeal fis-

tula and cyst. J Clin Neurosci 9 : 468-473, 2002
2. Fisher WS 3rd, Six EG : Cervical myelopathy from dural substitute. 

Neurosurgery 13 : 715-717, 1983
3. Hamamcioglu MK, Hicdonmez T, Kilincer C, Cobanoglu S : Large in-

tradiploic growing skull fracture of the posterior fossa. Pediatr Radiol 
36 : 68-70, 2006

4. Houra K, Beros V, Sajko T, Cupic H : Traumatic leptomeningeal cyst in 
a 24-year-old man : case report. Neurosurgery 58 : E201; discussion 
E201, 2006

5. Nistor RF, Chiari FM, Maier H, Hehl K : The fixed combination of col-
lagen with components of fibrin adhesive-a new hemostypic agent in 
skull base procedures. Skull Base Surg 7 : 23-30, 1997

6. Reddy M, Schöggl A, Reddy B, Saringer W, Weigel G, Matula C : A clin-
ical study of a fibrinogen-based collagen fleece for dural repair in neu-
rosurgery. Acta Neurochir (Wien) 144 : 265-269; discussion 269, 2002

7. Saito A, Sugawara T, Akamatsu Y, Mikawa S, Seki H : Adult traumatic 
leptomeningeal cyst : case report. Neurol Med Chir (Tokyo) 49 : 62-65, 
2009

8. Seo BR, Lee JK, Jeong IH, Moon SJ, Joo SP, Kim TS, et al. : Post-trau-
matic intradiploic leptomeningeal cyst of the posterior fossa in an adult. 
J Clin Neurosci 16 : 1367-1369, 2009

9. Sugiultzoglu MK, Souweidane MM : Early management of craniocere-
bral injury with avoidance of post-traumatic leptomeningeal cyst for-
mation. Report of two cases. Pediatr Neurosurg 35 : 329-333, 2001 

10. Tandon PN, Banerji AK, Bhatia R, Goulatia RK : Cranio-cerebral ero-
sion (growing fracture of the skull in children). Part II. Clinical and ra-
diological observations. Acta Neurochir (Wien) 88 : 1-9, 1987

both T1-weighted and T2-weighted MRI1). The primary differ-
ential diagnoses include osteolytic lesions, such as myeloma, 
metastasis, epidermoid cyst, and eosinophilic granuloma. 

Given the risk of developing seizures, mental retardation, and 
increased intracranial pressure, surgery is usually imperative. 
The standard treatment approach for TLMC is minimal extend-
ed craniotomy around the defect until normal dura is visualized, 
followed by watertight duroplasty and cranioplasty; though 
when primary closure of the dural defect is not possible, a dural 
graft must be used instead. After the initial introduction of a 
gold foil to prevent meningocerebral adhesions2), a number of 
other materials are available for dural repair, including perioste-
um, fascia lata, fat, muscle, gelatine (Gelfoam®), freeze-dried 
dura mater, and methyl methacrylate5).

In this study, due to the close proximity of the dural defect to 
the sagittal sinus, we opted to use fibrinogen-based collagen 
fleece (TachoComb®), a ready-to-use hemostatic agent consist-
ing of a collagen sheet coated with human fibrinogen, bovine 
thrombin, and bovine aprotinin. The fibrinogen and thrombin 
imitate the last steps of the coagulation cascade, whereby upon 
contact with bleeding wounds or bodily fluids, the coagulation 
factors dissolve and a link is formed between the collagen car-
rier and the wound surface. Reddy et al.6) previously used Ta-
choCombR® in 288 neurosurgical procedures and concluded 
that TachoComb® is an adequate alternative for dural repair 
because it is safe, watertight, and efficient, with pleasing surgi-
cal properties. 

CONCLUSION

Although rare, TLMC can occur in adults. Based on the loca-


