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Rupture of Giant Anterior Sacral Meningocele in a Patient with Marfan Syndrome:
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INTRODUCTION

Marfan syndrome is an autosomal domi-
nant disorder affecting 1 in 5000 people.” It
is caused by a mutation on chromosome 15
in the FBN1 gene encoding fibrillin-1."*
Fibrillin-1 deficiencies have been shown to
increase levels of transforming growth fac-
tor B (TGF-P), resulting in weakening of
elastic fibers and connective tissue.
Common manifestations of the disease
include thinning of the aortic wall and
aortic root aneurysms, elongation of long
bones, and hypermobility of joints.> In
addition, a common feature of Marfan
syndrome is dural ectasia, found in up to
92% of patients.”* Dural ectasia is defined
as the ballooning or widening of the
thecal sac, typically found in the sacral
spine region where cerebrospinal fluid
(CSF) pressure is greatest.>> The most
severe form of dural ectasia is
characterized by the presence of an
anterior sacral meningocele (ASM) with
associated thinning of the sacral cortex
and expansion into the retroperitoneum

BACKGROUND: Marfan syndrome is a genetic disorder that results in the
weakening of connective tissues. Dural ectasia has been defined as a feature of
Marfan syndrome and is present in up to 92% of patients. Rarely, dural ectasia
can erode through the sacrum expanding into an anterior sacral meningocele.

CASE DESCRIPTION: Information for this case report was gathered from
patient notes and imaging from the patient chart. This is a case of a 46-year-old
woman who presented with urinary incontinence, early satiety, and back pain in
the setting of a known anterior sacral meningocele. Before operative manage-
ment, the anterior sacral meningocele ruptured with the patient presenting signs
and symptoms of intracranial hypotension. Conservative management did not
alleviate the pain. She was ultimately managed with posterior sacroplasty fol-
lowed by anterior sacral meningocele resection and placement of a lumboper-
itoneal shunt. The patient did not have reaccumulation of the meningocele or
recurrent symptoms at the latest follow-up.

CONCLUSIONS: The progression of dural ectasia in Marfan syndrome to an
anterior sacral meningocele is uncommon. It is important to identify the char-
acteristics associated with an expanding dural ectasia as this patient’s symp-
toms progressed over time and the meningocele grew large. Given its rarity,
there are no guidelines in place regarding size at which repair of an anterior
sacral meningocele should occur prophylactically. It is important to review
these cases in order continue to learn about progression, management, and
outcomes of patients with an anterior sacral meningocele.

and pelvis.® The most common symptoms
associated with an ASM include
radiculopathy,  constipation,  urinary
obstruction, and postural headaches.>”
Treatment options include observation
and surgical management for larger or
symptomatic lesions. In this report, we
describe a case of a patient with Marfan
syndrome presenting with a
spontaneously ruptured giant ASM. To
our knowledge, this is the first case report
in the neurosurgical literature detailing
the diagnosis, management, and imaging
of a spontaneously ruptured ASM in a
patient with Marfan syndrome.

CASE REPORT

A 46-year-old woman with a past medical
history significant for Marfan syndrome
and dural ectasia presented to the outpa-
tient spine clinic with a chief complaint of

6 months of urinary incontinence, early
satiety, and a notable abdominal mass.
She also complained of progressing back
pain that began radiating to her groin
bilaterally and right leg. This pain was
relieved by ambulation. She denied any
history of previous intervention of her
spine for correction of the dural ectasia.
She was diagnosed with the ASM 8 years
before presentation and was previously
followed by a neurosurgeon at an outside
hospital with her last magnetic resonance
imaging (MRI) being performed approxi-
mately 4 months before her current pre-
sentation. On examination, the patient
had full strength and intact sensation of
her upper and lower extremities. A fluc-
tuant abdominal mass, painless to palpa-
tion, was noted in the right lower
quadrant (Figure 1). A sagittal T2-
weighted fat-suppressed MRI (Figure 2A)
and corresponding sagittal computed
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visible palpable fluctuant mass.

Figure 1. Picture of the patient’s abdomen while laying supine revealing a

tomography (CT) image (Figure 2B)
demonstrated dural ectasia with a giant
ASM and bladder compression.

Given the size of the ASM and the
patient’s symptoms, the plan was made to
measure CSF opening pressure followed by
development of a multidisciplinary
approach for repair via posterior and

anterior surgeries. However, before initi-
ating this plan, the patient presented to the
emergency department with complaints of
postural headaches, nausea and vomiting,
and decreased intraabdominal fullness.
She remained neurologically intact without
signs of meningismus. Given her symp-
toms and loss of abdominal bulge, she was

Figure 2. (A and B) Sagittal T2-weighted fat suppressed magnetic resonance imaging (A)
demonstrates a giant anterior sacral meningocele (asterisk) eroding through the sacrum and
compressing the urinary bladder anteroinferiorly. Corresponding sagittal computed tomography
image (B) demonstrates the anterior sacral bony defect.

diagnosed with an ASM rupture confirmed
on CT (Figure 3). Corresponding MRI
(Figure 4) revealed a rupture of the ASM
with herniation of bowel and the
ruptured ASM sac into the spinal canal.
The patient was managed with a 3-stage
procedure: 1) sacroplasty with reduction
of herniated bowel and titanium mesh
reconstruction of the anterior sacral wall
(Figure 5), 2) transabdominal resection/
repair of the ASM sac, and 3) placement
of a lumboperitoneal shunt. The patient
was discharged home and at the 1-year
follow-up, she was doing well without
long-term sequelae.

DISCUSSION

ASM is a rare condition associated with
connective tissue disorders including
Marfan syndrome.”>'*" ASM, most
frequently presenting as a presacral mass,
is characterized by a herniation of the
thecal sac through a bone defect along the
anterior margin of the sacrum.>®
Development of an ASM is caused by
normal CSF pulsation on predisposed
dural tissue, resulting in progressive
growth and eventual erosion of the sacral
wall.>">"3 CSF pressure is greatest in the
caudal regions of the spinal canal, which
explains why the sacral region is mostly
heavily impacted.®>

ASM is most prevalent in women and
can present with a diverse spectrum of
clinical findings.””*> Although usually
asymptomatic in younger individuals,
symptoms can begin in early adult life
when the presacral mass has grown large
enough to exert pressure on surrounding
abdominal structures.”"*'® Compression
of the bladder, rectum, and uterus may
cause urinary incontinence, chronic con-
stipation, or irregular menstruation.”®*"7
Postural headaches are present in 10%—
15% of patients with an ASM and likely
result from intermittent changes in intra-
cranial pressure.””” Rarely, sacral nerve
root compression can produce radiating
low back and leg pain.” In our case, the
patient presented with right leg pain,
worsening urinary incontinence, and
early satiety due to compression of the
stomach and surrounding structures.

After a thorough physical examination,
imaging tests are essential for defining an
ASM. MRI is the preferred imaging mo-
dality given its soft tissue contrast
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Figure 3. Sagittal (A) and axial (B) computed tomography images demonstrate interval rupture of the
anterior sacral meningocele with herniation of bowel and the ruptured meningocele sac into the

sacral canal (arrows). In B, also note low-attenuation mesenteric fat on the right herniating with the
bowel.

superiority and the ability to distinguish
nerve roots and details of the ASM struc-
ture.”™>™® In particular, it is important to
be able to define the communication be-
tween the ASM and sacral canal. CT eval-
uation is often used to define sacral
anatomy.>"> Myelography can be helpful
to define communication between nerve
roots and the ASM. In this case, the
physical examination revealed a firm,
nontender palpable abdominal mass
(Figure 1). A review of the patient’s MRI of
the lumbar spine in 2014 and 2016
(Figure 2A) also demonstrated the CSF
containing mass, which had enlarged
significantly over time. Finally, a review
of the CT of the abdomen and pelvis
confirmed the existence of a large ASM
eroding the anterior sacrum (Figure 2B).
Progressive symptoms and these dramatic

imaging findings resulted in a more
urgent effort to provide the patient with
options for definitive treatment.

Treatment options for ASM include
observation and surgery depending on the
symptoms and size of the lesion. For a
small asymptomatic ASM, nonsurgical
management is appropriate. This can
involve bed rest, focal compression, and
abdominal binders.” Diversion of CSF
fluid via a lumboperitoneal shunt is also
a potential treatment option.

The two surgical methods most
commonly cited in the literature for
resection of an ASM are the posterior
midline sacral approach and anterior
transabdominal  approach.”'™"  Intro-
duced by Adson in 1938, the posterior
approach involves sacral laminectomy and
ligation of the neck of the ASM to close off

the communication channel between the
ASM and spinal subarachnoid space.>’
The posterior approach is often the
preferred surgical method, as it allows
easy access to the pelvic floor while
minimizing potential neurologic or
visceral complications.>® On the other
hand, the anterior transabdominal
approach has a risk of visceral injury and
offers poor visualization of the neurologic
structures.® It has been reported to be
associated with a higher complication
rate than the posterior approach.>®
Nevertheless, the anterior approach is
still a safe and regularly employed
surgical method, especially in complex
cases, large lesions, or those involving
adjacent viscera.”® "

In this case, the patient initially con-
sulted with her neurosurgeon and ortho-
pedic spine surgeon and a posterior-based
approach was recommended to reconsti-
tute the anterior thecal sac, as well as
buttress the dehiscent sacral bone with a
bone graft. The plan included placing a
temporary or permanent CSF drainage
catheter following the procedure. Less
than three weeks following surgical
consultation, the patient presented to the
emergency department with a rupture of
her ASM as demonstrated on CT and MRI
(Figures 3 and 4). She noted resolution of
her abdominal bulge and improved
bladder and bowel continence. However,
she also noted development of right
buttock pain, postural headache, and
nausea. The patient was admitted and
underwent sacral laminectomy for ventral
sacral reduction of the herniated bowel and

Figure 4. Sagittal T1-weighted image (A) demonstrates
herniation of high-signal mesenteric fat (arrow) into the sacral
canal. Corresponding sagittal STIR image (B) demonstrates
expected low signal of the herniated mesenteric fat (arrow) and

surrounding low-signal herniated meningocele sac. Coronal T2
fat-suppressed image (C) demonstrates the low-signal
herniated bowel loop (arrow) surrounded by the thin wavy
herniated meningocele sac.
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Figure 5. Sagittal computed tomography image demonstrates postoperative
sacroplasty with titanium mesh reconstruction (arrow). Also note
reaccumulation of the anterior sacral meningocele with air fluid level.

Figure 6. Sagittal computed tomography image demonstrates
near-complete resolution of the anterior sacral meningocele (arrow)
following its resection/repair and placement of lumboperitoneal shunt (not
shown).

sacral meningocele sac with titanium mesh
graft and AlloDerm dural onlay. A lumbar
drain was placed and drained 1o mL/hr of
CSF. Following the procedure, the patient
was maintained on flat bedrest for three
days. A repeat CT showed reaccumulation
of the ASM sac, necessitating a second
surgery from an anterior approach
(Figure 5). A second procedure, which
included drainage and resection of the
ASM sac and repair of dural tears, was
successful. To prevent reaccumulation of
the ASM, the patient subsequently had a
third and final procedure for placement of
a lumboperitoneal shunt (Figure 6). Since
completion of her final surgery over 12
months ago, the patient has not had
recurrent symptoms.

CONCLUSION

While dural ectasia is present in up to 92%
of patients with Marfan syndrome, pro-
gression to a giant ASM is rare and there
are few guidelines as to standard conser-
vative and operative management. In-
dications for resection of an ASM include
incapacitating headaches and neurologic
changes including bowel and bladder
changes. If an ASM ruptures, sacroplasty
and repair of anterior dural defect can be
performed. Given the severity of this
condition, it is important to study cases
such as this one to understand patient
presentation, progression, imaging, man-
agement, and outcome.

REFERENCES

1. Mesfin A, Ahn NU, Carrino JA, Sponseller PD.
Ten-year clinical and imaging follow-up of dural
ectasia in adults with Marfan syndrome. Spine J.
2013;13:62-67.

2. Kainulainen K, Pulkkinen L, Savolainen A,
Kaitila I, Peltonen L. Location on chromosome 15
of the gene defect causing Marfan syndrome.
N Engl ] Med. 1990;323:935-939.

3. Arnold PM, Teuber J. Marfan syndrome and
symptomatic sacral cyst: report of two cases.
J Spinal Cord Med. 2013;36:499-503.

4. Fattori R, Nienaber CA, Descovich B,
Ambrosetto P, Reggiani LB, Pepe G, et al.
Importance of dural ectasia in phenotypic
assessment of Marfan’s syndrome. Lancet. 1999;

354:910-913.

5. Gilete-Tejero IJ, Ortega-Martinez M, Mata-
Goémez J, Rico-Cotelo M, Bernal-Garcia LM,
Yerga-Lorenzana B, et al. Anterior sacral menin-
gocele presenting as intracystic bleeding. Eur Spine
J. 2017;27:276-280.

140 WWW.SCIENCEDIRECT.cOM WORLD NEUROSURGERY, HTTPS://DOI.ORG/10.1016/J.WNEU.2018.07.249


http://refhub.elsevier.com/S1878-8750(18)31729-7/sref1
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref1
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref1
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref1
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref2
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref2
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref2
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref2
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref3
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref3
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref3
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref4
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref4
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref4
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref4
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref4
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref5
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref5
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref5
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref5
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref5
www.sciencedirect.com/science/journal/18788750
https://doi.org/10.1016/j.wneu.2018.07.249

ALEX M. HOLLENBERG ET AL.

CASE REPORT

RUPTURE OF SACRAL MENINGOCELE AND MARFAN SYNDROME

6.

10.

II.

. Stone ]G,

Kohler E, Prentice D. Pseudomeningocele
induced transient loss of consciousness in Marfan
syndrome. Intern Med J. 2010;40:228-230.

Bergmann LL, Takamori R,
Donovan DJ. Giant pseudomeningocele causing
urinary obstruction in a patient with Marfan
syndrome. ] Neurosurg Spine. 2015;23:77-80.

. Sunna TP, Westwick HJ, Zairi F, Berania I,

Shedid D. Successful management of a giant
anterior sacral meningocele with an endoscopic
cutting stapler: case report. ] Neurosurg Spine. 2016;
24:862-866.

. Hentzen C, Turmel N, Chesnel C, Le Breton F,

Sheikh Ismael S, Amarenco G. Urinary disorders
and Marfan syndrome: a series of 4 cases [e-pub
ahead of print]. Urol Int. 2017. https://doi.org/
10.1159/000484696. Accessed November 24, 2017.

Mohta A, Das S, Jindal R. Anterior sacral menin-
gocele presenting as constipation. ] Pediatr Neuro-
sci. 2011;6:40-43.

Miletic D, Poljak I, Eskinja N, Valkovic P, Sestan B,
Troselj-Vukic B. Giant anterior sacral meningocele

12.

13.

14.

15.

16.

presenting as bacterial meningitis in a previously
healthy adult. Orthopedics. 2008;31:182.

Lefere M, Verleyen N, Feys H, Somers JF. Anterior
sacral meningocoele presenting as acute urinary
retention. A case report. Acta Orthop Belg. 2009;75:
855-857.

Ashley WW Jr, Wright NM. Resection of a giant
anterior sacral meningocele via an anterior
approach: case report and review of literature. Surg
Neurol. 2006;66:89-93.

Castelli E, Rosso R, Leucci G, Luparello V,
Collura D, Giacobbe A, et al. Huge anterior sacral
meningocele simulating bladder retention. Urol-
0gy. 2013;81:€9-€10.

Beyazal M. An asymptomatic large anterior sacral
meningocele in a patient with a history of gesta-
tion: a case report with radiological findings. Case
Rep Radiol. 2013;2013:842620.

Mankotia DS, Sawarkar DP, Singh PK, Kumar A,
Verma SK, Chandra PS, et al. Rare case of CSF
proctorrhoea  casued by anterior  sacral

meningocele with rectothecal fistula. World Neu-
rosurg. 2018;114:323-325.

17. Krivokapi¢ Z, Grubor N, Micev M, Colovi¢ R.
Anterior sacral meningocele with presacral cysts:
report of a case. Dis Colon Rectum. 2004;47:

1965-1969.
18. McGregor C, Katz S, Harpham M. Management of

a parturient with an anterior sacral meningocele.
Int ] Obstet Anesth. 2013;22:64-67.

Conflict of interest statement: We confirm that there are no
known conflicts of interest associated with this publication
and there has been no significant financial support for this
work that could have influenced its outcome.

Received 17 May 2018; accepted 27 July 2018

Citation: World Neurosurg. (2018) 119:137-141.
https.//doi.org/10.1016/j.wneu.2018.07.249

Journal homepage: www.WORLDNEUROSURGERY.org
Available online: www.sciencedirect.com

1878-8750/% - see front matter © 2018 Elsevier Inc. All
rights reserved.

WORLD NEUROSURGERY 119:

137-141, Novemeser 2018

www.WORLDNEUROSURGERY.ORG 141


http://refhub.elsevier.com/S1878-8750(18)31729-7/sref6
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref6
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref6
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref7
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref7
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref7
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref7
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref8
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref8
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref8
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref8
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref8
https://doi.org/10.1159/000484696
https://doi.org/10.1159/000484696
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref10
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref10
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref10
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref11
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref11
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref11
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref11
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref12
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref12
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref12
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref12
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref13
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref13
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref13
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref13
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref14
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref14
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref14
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref14
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref15
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref15
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref15
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref15
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref16
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref16
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref16
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref16
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref16
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref17
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref17
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref17
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref17
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref17
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref17
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref18
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref18
http://refhub.elsevier.com/S1878-8750(18)31729-7/sref18
https://doi.org/10.1016/j.wneu.2018.07.249
http://www.WORLDNEUROSURGERY.org
http://www.sciencedirect.com
http://www.WORLDNEUROSURGERY.org

	Rupture of Giant Anterior Sacral Meningocele in a Patient with Marfan Syndrome: Diagnosis and Management
	Introduction
	Case Report
	Discussion
	Conclusion
	References


