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^Extradural arachnoid cysts in the spine are relatively uncommon causes of spinal cord compression in the pediatric pop
ulation that are thought to arise from congenital defects in the dura mater. Most reports describe such cysts communicat
ing with the intrathecal subarachnoid space through a small defect in the dura. The authors describe the case of a child who 
presented with spinal cord compression caused by a large spinal extradural arachnoid cyst that did not communicate with 
the intradural subarachnoid space. An 11-year-old girl presented with urinary urgency, progressive lower-extremity weak
ness, myelopathy, and severe gait ataxia. Magnetic resonance imaging of the spine demonstrated a large extradural arach
noid cyst extending from T-8 to T-12. The patient underwent a thoracic laminoplasty for en bloc resection o f the spinal 
extradural arachnoid cyst. Intraoperatively, the dura was intact and there was no evidence of communication into the 
intradural subarachnoid space. Postoperatively, the patient’s motor strength and ambulation improved immediately, and no 
subsequent cerebrospinal fluid leak occurred.

Noncommunicating spinal extradural arachnoid cysts are extremely rare lesions that can cause spinal cord compression 
in children. Because the dura remains intact, they can be removed entirely without subsequent dural repair. The authors re
view the literature and discuss the proposed underlying mechanisms of formation of these arachnoid cysts.
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t —l x t r a d u r a l  arachnoid cysts are relatively rare lesions  
l - H  o f  the spinal canal and are uncom m on causes o f  spi-

J __J  nal cord com pression  in children and adolescen ts.M-
l0-1-5 T hese cysts are often described as diverticula or protru
sions o f  arachnoid m em brane that herniate through a sm all 
dural defect, producing a cyst containing C SF  w ith a pedi
c le  that is in c o m m unication w ith the spinal subarachnoid  
sp ace .1-4-6"'8-1-5-14-16-18-20-21 T he majority o f  these dural defects 
are thought to be o f  congenital origin; how ever, som e  
can be acquired from  trauma, infection, or inflam m ation.4 
T hese extradural arachnoid cysts are m ost com m only  
found in the m iddle to low er thoracic spine; less com m on
ly  they appear in the upper thoracic, lumbar, sacral, and cer
vica l regions.-5'10-1-5 On rare occasions, enlargem ent o f  e x 
tradural arachnoid cysts can cause sym ptom atic spinal cord  
com pression  that results in progressive spastic parapare- 
sis."-1-5-18 E xcision  o f  the cyst w ith  obliteration o f  the com 
m unicating dural d efect is the m ainstay o f  treatment in 
sym ptom atic patients.

Pathologically, the cyst w all consists o f  fibrous connec-

Abbreviation used in this paper: CSF = cerebrospinal fluid.

tive tissue w ith an inner sin g le-ce ll arachnoid lining; h o w 
ever, the inner arachnoid lin ing is som etim es absent on h is
to logical exam ination .10-18 T he term extradural arachnoid  
cyst has thus been used interchangeably w ith extradural 
m eningeal cyst. N abors, e t a l.,14 described a classification  
system  o f  spinal arachnoid cysts d ivided  into three major 
categories: extradural cysts w ithout spinal nerve root fibers 
(Type 1); extradural cysts w ith  spinal nerve root fibers 
(Type 11); and intradural cysts (Type 111). Type 1 is further 
divided into extradural arachnoid cysts (Type 1A) and sa
cral m en ingoceles (Type IB). In som e cases, an extradural 
cyst has significant intradural extension .6-7

In nearly all cases o f  Type 1A cysts, com m unication  o f  
C SF  betw een  the cy st and the intrathecal subarachnoid  
space through a dural d efect has been reported.4-6-12-14-15 W e 
report the case  o f  a large Type 1A extradural arachnoid  
cy st o f  the thoracic sp ine that produced sym ptom atic sp i
nal cord com pression  in an 11 -year-old girl. T he case  is 
unique because there w as no dural d efect or fistu lous co m 
m unication into the intradural subarachnoid space. C om 
plete ex c is io n  w as perform ed w ithout dural repair.
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N on co in m u n ica tin g  spinal extradural arachnoid cyst

Fig. 1. Magnetic resonance images. Left: Sagittal Tr  
weiglited view. Center: Sagittal TVweiglited view. Right: 
Axial TVweiglited view demonstrating a large spinal 
extradural arachnoid cyst extending from T-8 to T-12 with 
severe dorsal compression and flattening of the thecal sac. 
Epidural fat can be discerned at the inferior pole of the cyst 
on the sagittal images. Osseous erosion of the ventral surface 
of the posterior elements is apparent, and the neural foramina 
are expanded bilaterally. No obvious communication appears 
between the cyst and the intrathecal subarachnoid space.

Case Report
H isto iy  and Examination. This 11-year-old girl presented 

w ith several years o f  urinary urgency that progressed to low - 
er-extremity w eakness, m yelopathy, and severe gait ataxia 
over a period o f  2 months. She had progressive difficulty in 
w alking and frequently bumped into w alls. On neurological 
exam ination, she had 5/5 strength in all m uscle groups ex 
cept in both hip flexor m uscles, w hich  w ere 4 /5 . Proprio
ception and vibratory sensation w ere dim inished in both 
legs. Her reflexes were hyperactive and her gait w as severe
ly ataxic. She had no cutaneous stigmata o f  neurological d is
ease.

Neuroimaging. M agnetic resonance im aging w ith Gd en 
hancem ent o f  the spine demonstrated a large, nonenhanc
ing extradural m ass extending from  T-8 to T-12 w ith severe  
dorsal com pression  and flattening o f  the thecal sac (F ig. 1). 
The m ass w as hypointense on T ,-w eighted  im aging, w as 
hyperintense on TVweighted im aging, and suppressed sig 
nal intensity on fluid-attenuated inversion recovery im ag
ing. D iffusion-w eighted  im aging demonstrated no restric
tion in the epidural spinal m ass. The signaling patterns 
w ere consistent w ith C SF  suggestive o f  a spinal extradural 
arachnoid cyst. T he anterior surface o f  the posterior e le 
m ents w as eroded and the neural foram ina at T 9 -1 0 ,  
T 1 0 -1 1 , and T l 1—12 w ere expanded bilaterally. N o obvi
ous com m unications betw een the cyst and the intrathecal 
subarachnoid space w ere detected on neuroim aging.

Operation. The patient underwent a thoracic lam inoplas- 
ty to exp ose  the extradural spinal m ass (Fig. 2). At surgery, 
a large extradural m ass resem bling an arachnoid cyst w as 
identified, w ith  a thick but translucent w all. The cyst w as 
easily  d issected from  the exterior surface o f  the thecal sac 
and rem oved en bloc, keeping the w all o f  the cyst intact 
(Fig. 2). The dura mater w as inspected and there w as no  
evidence o f  a dural defect, arachnoid pedicle, or fistulous

com m unication into the intradural subarachnoid space. The 
thecal sac w as decom pressed and reexpanded. The thoracic 
lam inae w ere replaced w ith titanium  miniplates and screw s.

Pathological Examination. Grossly, the specim en m ea
sured 6 X 3 X 0.7 cm  (Fig. 2). It w as lined by a thin gray
ish w hite slightly cloudy mem brane and w as filled w ith  
clear colorless fluid. H isto logical exam ination o f  the cyst 
w all demonstrated fibrous connective tissue and som e are
as w ere lined by a single layer o f  flattened cells, consistent 
w ith an arachnoid cyst. M eningothelial cells, som e o f  w hich  
w ere m ultinucleated, w ere found within the fibrous con nec
tive tissue.

P ostoperative Course. T he patient's m otor function  im 
proved to fu ll strength and she w as am bulating w ell. A  
C SF  leak  did not develop , and she w as discharged on the 
3rd postoperative day.

Discussion
C lin ical F eatures

Type IA spinal extradural arachnoid cysts are uncom m on  
causes o f  progressive spastic paraparesis in adolescence. 
A ccording to C low ard,4 spinal arachnoid cysts are m ost 
com m on in the second decade o f  life and are tw ice as fre
quent in m ale as in fem ale patients. A pproxim ately 65% o f  
these lesions affect the thoracic spine, particularly the m id
dle to  low er thoracic regions, fo llow ed  by the thoracolum 
bar (12% ), lumbar and lum bosacral (13% ), sacral (7% ), and 
cervical (3% ) spine.4 Type IA lesions m ost com m only  arise 
dorsally and can partially protrude into the adjacent neural 
foram en. T hese lesions can extend over several spinal seg 
m ents as a single cyst and can even  occur as m ultiple cysts 
each associated w ith a separate dural defect and com m uni
cating pedicle (Fig. 3 ).11 Thoracic cysts usually occur in 
young adolescents, w hereas thoracolumbar and lumbar 
cysts usually occur in adults in the fourth decade o f  life .4-5
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Fig. 2. Upper: Intraoperative photograph demonstrating a 
large extradural spinal arachnoid cyst arising from the dorsal aspect 
of the spinal canal. The cyst was easily dissected off the thecal sac 
and removed en bloc, keeping the cyst wall intact. No evidence 
was seen of a dural defect or communicating pedicle into the intra
dural subarachnoid space. Lower: Photograph of the gross spec
imen, which measured 6 x  3 x  0.7 cm.

W hen these lesions com press the intraspinal neural e le 
m ents, sym ptom s usually m anifest as painless progressive 
spastic paraparesis and difficulty in w alking, w ith initial re
lative sparing o f  the sphincter tone. M otor w eakness is usu
ally  m ore predom inant than sensory lo ss .10'17-’1 R adiculop
athy m ay be present at the leve l o f  the lesion . B o w e l and 
bladder disturbances are present in approxim ately 20% o f  
cases.4 S low  expansion  o f  these cysts over a lon g  period 
can result in osseou s erosion, rem odeling o f  the spinal ca
nal, and k yphoscoliosis.

The clin ica l presentation can also vary depending on the 
location o f  the spine and on  the severity o f  spinal cord and 
root com pression .14 Patients w ith cervical cysts usually pre
sent w ith  spastic quadriparesis and sensory levels, whereas 
those w ith lesions low er in the cervical spine m ay present 
w ith H om er syndrom e.4 Patients w ith thoracic cysts tend to 
present w ith progressive spastic paraparesis. B ack pain is 
generally uncom m on in  thoracic lesions. Patients w ith lum 
bar and lum bosacral cysts, on  the other hand, c lassically  
present w ith low -back  pain, radiculopathy, and b ow el and 
bladder dysfunction. Sym ptom s m ay be intermittent and 
are som etim es exacerbated by Valsalva m aneuvers or by 
gravitational positional forces.’0 R em issions and fluctua
tion o f  sym ptom s have been reported in approxim ately  
30% o f  cases.4

M echanism s o f  P athogenesis

The exact origin and pathogenesis o f  Type IA spinal e x 
tradural arachnoid cysts rem ain unknown. Several theories

have been proposed by various authors. In 1934, Elsberg, 
et al.,9 attributed the origin  o f  these cysts to either con gen 
ital diverticula o f  the dura or herniation o f  arachnoid m em 
brane through a congenital dural defect. C ongenital dural 
defects appear m ost com m only  at the dural sleeve  o f  the 
nerve root or at the junction o f  the sleeve  and the thecal sac; 
they derive less com m on ly  from  the dorsal m idline o f  the 
thecal sac.'~l A congenital origin is further supported by re
ports o f  a fam ilial syndrom e com prising m ultiple spinal 
arachnoid cysts, low er-extrem ity lym phedem a (M ilroy d is
ease), and distichiasis (double row  o f  e y e l a s h e s ) . S p i 
nal extradural arachnoid cysts have also been associated  
w ith congenital pigm ented nevus, d iastem atom yelia, m ulti
ple sclerosis, M arfan syndrom e, neural tube defects, spinal 
dysraphism , and syringom yelia, all o f  w hich  su ggest a g e 
netic com ponent in origin.3'15 T he loss o f  tissue elasticity  
and decrease in  tensile tissue strength found in M arfan syn 
drom e m ay be associated w ith dural ectasia in the d evelop 
m ent o f  these cysts.”

A lthough less com m on, spinal arachnoid cysts have been  
associated w ith arachnoiditis, surgery, and trauma, leading  
others to suggest that these cysts arise from  acquired dural 
d efects.17'’3 Spiegelm ann, et al.,20 reported a case in w hich  
hem osiderin-containing m acrophages found in the cyst w all 
in a patient w ith a spinal extradural arachnoid cyst caused  
spastic paraparesis 10 years after craniospinal injury.

The m echanism  o f  cy st enlargem ent leading to spinal 
cord com pression has been a subject o f  debate. Som e theo
ries include active fluid secretion from  the cyst w all, passive  
osm osis o f  water, and hydrostatic pressure o f  C SF.10 B e 
cause the cyst w alls are com posed  o f  sim ple connective tis
sue w ith frequent absence o f  the inner arachnoid lining, the 
theory o f  active fluid  secretion is unlikely. The theory that 
osm osis causes cystic enlargem ent has often been d ism issed  
because m ost authors have indicated that the fluid  content 
o f  the cyst is the sam e as that o f  CSF.4 On the other hand, 
Gortvai10 found xanthochrom ic flu id  in the cyst, w hich  m ay  
have g iven  rise to a higher osm otic pressure, thus a llow ing  
osm osis o f  water as an adjunct to cy st enlargem ent.

Som e have postulated that cyst expansion  is triggered by 
a b a ll-v a lv e  m echanism  in the com m unicating pedicle as
sociated w ith pulsatile C SF  dynam ics.10'12'17 A ccording to 
the theory o f  M cC an n  and W illiam s,12 intermittent surges 
o f  pressure in the subarachnoid space are com m unicated to 
the cyst and flo w  occurs into the pouch. W hen  pressure 
falls again, egress o f  flu id  is im peded by com pression  o f  
the cyst pedicle. A ccording to the Laplace law, the body o f  
the cyst exerts a force on the neck  sufficient to c lose  the 
com m unication, because its radius and w all tension are 
greater. This m echanism  then a llow s further enlargem ent, 
w ith persistent C SF  pulsations. This b a ll-va lve  m echanism  
has been observed intraoperatively by Rohrer, et a l.17 B one  
erosion  o f  the spinal canal m ay im ply the presence o f  a 
va lve m echanism  that is responsib le for producing forces 
o f  C SF  pressure w ithin the cyst that are greater than normal 
hydrostatic forces .14

Our case is unusual in that there w as no detectable dural 
d efect or com m unication  w ith  the intradural subarachnoid  
space. W e postulate that the noncom m unicating cyst  
ev o lv ed  from  a preexisting com m unicating cy st that in i
tially form ed as a result o f  a sm all dural defect. O ver tim e, 
the cy st enlarged and eventually  obliterated the com m un i
cating channel to the subarachnoid space because o f  the

268 J. Neurosurg: Pediatrics /  Volume 103 /  September, 2005



N on co in m u n ica tin g  spinal extradural arachnoid cyst

Fig. 3. T̂ eft: Drawing of a spinal cross-scction illustrating the dural defect and communication of the cyst with the 
subarachnoid space. Right: Drawing of a Type IA spinal extradural arachnoid cyst with a communicating pcdiclc at the 
site of the dural defect. Reprinted from Bcrgland RM: Congenital intraspinal extradural cyst. Report of three cases in one 
family. J  Neurosurg 28:495-499, 1968.

L aplace law .1’ T he closure o f  the dural d efect m ay be due 
to the proliferation o f  arachnoid ce lls . In the thoracic re
g ion , w here sp inal flu id  pressure in the upright position  
approaches zero, early closure by proliferation o f  arach
noid ce lls  m ay be facilitated, thereby producing a sym p
tom atic cy st that is easier to identify  than are the cysts  
located in other areas o f  the spinal cord. M agnetic reso 
nance im aging  is valuable in  determ ining the presence o f  
the cyst. C om puterized tom ography m yelography is the 
diagnostic study o f  ch o ice  to dem onstrate the com m u n i
cation o f  the cyst w ith  the subarachnoid space;8-"-1-* h o w 
ever, this study w as not perform ed in our case.

References

1. Bcrgland RM: Congenital intraspinal extradural cyst. Report of 
three cases in one family. J Neurosurg 28:495—1-99, 1968

2. Chynn KY: Congenital spinal extradural cyst in two siblings. Am  
J Roentgenol Radium Ther Nucl Med 101:204-215, 1967

3. Cilluffo JM. Gomez MR, Reese DF, Onofrio BM, Miller RH: Id
iopathic (“congenital”) spinal arachnoid diverticula. Clinical di
agnosis and surgical results. Mayo Clin Proc 56:93-101, 1981

4. Cloward RB: Congenital spinal extradural cysts: case report 
with review of literature. Ann Surg 168:851-864, 1968

5. Cloward RB, Bucy PC: Spinal extradural cyst and kyphosis dor
salis juvenilis. AJR Am J Roentgenol 38:681-706, 1937

6. Congia S, Coraddu M, Tronci S, Nurchi G, Fiaschi A: Myelo- 
graphic and MRI appearances of a thoracic spinal extradural 
arachnoid cyst of the spine with extra- and intraspinal exten
sion. Neuroradiology 34:444-446, 1992

7. Dickson RA, Arabi K, Goodfcllow J: Congenital spinal extradu
ral cyst (lateral meningocele) simulating acute transverse my
elitis. Report of a case. J Bone Joint Surg Br 60:412 4 15.1978

8. DiSclafani A  II, Canale DJ: Communicating spinal arachnoid 
cysts: diagnosis by delayed mctrizamide computed tomogra
phy. Surg Neurol 23:428-430. 1985

9. Elsberg CA, Dyke CG, Brewer ED: The symptoms and diagno
sis of extradural cysts. Bull Neurol Inst NY 3:395—Ml, 1934

10. Gortvai P: Extradural cysts of the spinal canal. J Neurol Neu
rosurg Psychiatry 26:223-230. 1963

11. Khosla A, Wippold FJ II: CT myelography and MR imaging of

extramedullary cysts of the spinal canal in adult and pcdiatric 
patients. AJR Ain J Roentgenol 178:201-207, 2002

12. McCrum C, Williams B: Spinal extradural arachnoid pouches. 
Report of two cases. J Neurosurg 57:849-852, 1982

13. Myles LM, Gupta N, Armstrong D, Rutka JT: Multiple extradu
ral arachnoid cysts as a cause of spinal cord compression in a 
child. Case report. J Neurosurg (Spine 1) 91:116-120, 1999

14. Nabors MW, Pait TG, Byrd EB, Karim NO, Davis DO, Kobrine 
Al, ct al: Updated assessment and current classification of spi
nal meningeal cysts. J Neurosurg 68:366-377, 1988

15. Rabb CH. McComb JG, Raffcl C, Kennedy JG: Spinal arach
noid cysts in the pcdiatric age group: an association with neural 
tube defects. J Neurosurg 77:369-372, 1992

16. Rengachary SS, O'Boynick P, Karlin CA, Batnitzky S, Price H: 
Intrasacral extradural communicating arachnoid cyst: cases re
port. Neurosurgery 8:236-240, 1981

17. Rohrer DC, Burchiel KJ, Gruber DP: Intraspinal extradural me
ningeal cyst demonstrating ball-valve mechanism of formation. 
Case report. J Neurosurg 78:122-125, 1993

18. Sato K, Nagata K, Sugita Y: Spinal extradural meningeal cyst: 
correct radiological and histopathological diagnosis. Neuro
surg Focus 13(4):E1, 2002

19. Schwartz JF, O'Brien MS, Hoffman JC Jr: Hereditary spinal 
arachnoid cysts, distichiasis, and lymphedema. Ann Neurol 7: 
340-343. 1980

20. Spiegelmann R, Rappaport ZH, Sahar A: Spinal arachnoid 
cyst with unusual presentation. Case report. J Neurosurg 60: 
613-616. 1984

21. Stechison MT, Hendrick EB, Cohen E: Spinal extradural arach
noid cyst. Pediatr Neurosci 15:36-38, 1989

22. Stem WE: Dural ectasia and the Marfan syndrome. J Neuro
surg 69:221-227. 1988

23. Swanson HS, Fincher ER: Extradural arachnoidal cysts of trau
matic origin. J Neurosurg 4:530-538, 1947

Manuscript received January 10, 2005.
Accepted in final form April 27, 2005.
Address reprint requests to: Marion L. Walker, M.D., Depart

ment of Neurosurgery, University of Utah, 30 North 1900 East, 
Suite 3B409, Salt Lake City, Utah 84132. email: marion.walker® 
hsc.utah.edu.

J. Neurosurg: Pediatrics /  Volume 103 /  September, 2005 2 6 9


