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Beware, oh surgeons, lest you open anything improperly "which may easily kill a person.-- 
Nicolas Tulp, 165214 

ANTERIOR SACRAL MENINGOCELE (ASZ~I) is 

a herniation of a dural sac through a defect 
in the anterior surface of the sacrum. The  
sac is composed of an outer dural mem- 
brane, and an inner arachnoid membrane, 
and contains cerebrospinal fluid (CSF). 
Rarely, it may contain neural elements, and 
it is then called a myelomeningocele. Herni- 
ation of the meninges through bony defects 
most often occurs posteriorly in the lumbo- 
sacral area. Less frequently, it may occur 
along the thoracic or cervical spine, the 
anterior surface of the sacrmn, or through 
defects in the facial bones or cranial vault. 

In 1837, a "distinguished surgeon," who 
preferred to remain anonymous, 9 reported 

the first case of ASM, which led to ob- 

structed labor and maternal death. Coller 

and Jackson 14 collected 23 cases reported 
earlier than 194,3, and added another. 

EderZ9 reviewed 45 cases in 1949, Silvis 
e t  al . ,  73 51 cases in 1956, and Haddad 30 

wrote an extensive review of 53 cases in 

1958, including two of his own. The prob- 

lem of ASM was also reviewed in the French 
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literature by Thierry et  al.78 who discussed 
67 cases in 1969, but ASM has not been re- 
viewed in English-language medical litera- 
ture in 18 years. 

Fro. 1 (Patient I) .  RoentgenogTam of the sacrum 
showing a large smooth-bordered defect of the right 
side. "This so-called "scimitar sign" is characteristic 
of congenital anterior sacral menlngocele. 

492 
Volume 20 
Number 6 



Volume 20 ANTERIOR SACRAL MENINGOCELE 493 
Number 6 

Fig. 2. Two views of lumbar 
myelogram (Patient 1), showing 
contrast material in the anterior 
meningocele (m) with connections 
superiorly to the normal sacral sub- 
arachnoid space (s) and inferiorly 
to the rectum (r). 

A n t e r i o r  sacra l  m e n i n g o c e l e  is rare ,  a n d  

its v a r i e d  m a n i f e s t a t i o n s  m a y  b r i n g  p a t i e n t s  

to t he  a t t e n t i o n  of  a w i d e  r a n g e  of  spe- 

cial ists ,  i n c l u d i n g  u ro log i s t s ,  p r o c t o l o g i s t s ,  

gyneco log i s t s ,  p e d i a t r i c  su rgeons ,  n e u r o s u r -  

geons ,  o r t h o p e d i c  su rgeons ,  a n d  g e n e r a l  

su rgeons ,  t0 W h e n  i t  is p r o p e r l y  d i a g n o s e d  

a n d  m a n a g e d ,  t he  cu re  r a t e  is very  h i g h ;  

o t h e r w i s e ,  c e n t r a l  n e r v o u s  sys tem c o m p l i c a -  

t i ons  m a y  r e su l t  in  h i g h  m o r t a l i t y  a n d  m o r -  

b i d i t y  rates .  

I n  the  r e c e n t  pas t  we  h a v e  seen  five 

cases of  A S M ,  s u g g e s t i n g  t h a t  the  a n o m a l y  

m a y  be  m o r e  c o m m o n  t h a n  was  p r e v i o u s l y  

su spec t ed .  

Report of Five Cases 

Patient 1: A 19-year-old white woman was ad- 
ntitted to the hospital on April 11, 1975, with acute 
purulent meningitis. For a few weeks prior to ad- 
mission she had experienced headaches upon arising 
in the morning and more mild headaches upon 
standing after classes. Headaches also occurred fol- 
lowing defecation and coitus. Relief from head- 
aches was obtained by lying supine. One day prior 
to admission she had chills and a fever (temper- 
atnre 101 F). The next evening, foIlowing coitus, 
she had an extremely severe occipital headache and 
stiff neck, and was brought to the hospital. 

Temperature was 103.6 F, the neck was stiff, mild 
papilledema was evident in the right eye, and the 
rest of the physical examination was unremarkable. 

Lunlbar puncture yielded grossly turbid fluid under 
a p~essure of 30 cm of HaO which contained 3,700 
leukocytes/mm :~ with t00 per cent neutrophils, pro- 
tein 1,047 mg/100 ml, and sugar 5 mg/100 ml. 
Spinal fluid cuhnre grew Bacteroides Jragilis, Pep- 
tostreptococcus asacharrolytic~ls, and alpha-hemo- 
olytie streptococcus. Blood cultures grew Bacter- 
oides Fagilis, Gaffhya anaerobia, Peptococcus pre- 
votti, Propionibacterium acnes, and Peptostrepto- 
coccus mlaerobius. 

Past medical history was significant in that the 
patient had hcen hospitalized at 11 days of age for 
diarrhea and dehydratiom Rectal examination at 
that time had shown a membrane, 1-2 cm above the 
anal sphincter, through the center of which was 
a pin-head-sized opening. This stricture was di- 
lated daily for eight days. The patient's parents 
reported that througt!ottt her childhood she had 
had bowel movements every five to six days, and 
passed stools of nnusually large volume and 
diameter. 

The patient was treated with large intravenous 
doses of chloramphenicol. She remained awake and 
alert, but continued to complain of severe headache 
and showed signs of meningeal irritation. Urinary 
retention became a problem, necessitating bladder 
catheterization. On the fifth hospital day a pos- 
terior, bulging, non-tender mass adherent to the 
sacrum was felt on rectal examination. This mass, 
thought to be an abscess, was drained transrectally, 
yielding 300 ml of pus, which grew Escherichia coli, 
Bacleroide~ Jragilis. Bacleroides melaninogenicus, 
PepWslreptococcus anaerobi-us, and diphtheroids. 
Following drainage, the patient's headache and 
fcxer lessened. 

Repeat lumbar punctures continued to show 
polymicrobial flora reflecting organisms normally 
present in the rectum and consisting of mixed 



494 OREN,  E T  AL. Dis. CoL & Rect. 
Sept. 1977 

Fig. 3. L u m b a r  myelogram (Patient  3) ,  showing  
several collections of contrast  mater ia l  with  fluid 
levels within a large anter ior  sacral meningocele .  

anaerobic and  facultat ive organisms.  A roentgeno- 
gram of the  lumhosacra l  spine showed a "sc imi tar"  
sac rum (Fig. 1), and a mye logram shmved an an- 
terior sacral meningocele  (Fig. 2). D u r i n g  myelog- 
raphy,  contrast  mater ia l  was seen to leave the sacral 
spinal  cared, pass t h rough  the meningocele ,  and  
enter  tile rectunl.  

Followiug myelography,  the pat ient  was taken to 
the opera t ing  room. A midl ine  abdomina l  incision 
was made  and the , 'etrorectal space developed. In 
tile midl ine,  10 cm below the sacral promontory ,  
a meningocele  stalk, 3 m m  in diameter ,  was found  
bulg ing  from the sac rum anti c o m m u n i c a t i n g  wi th  
the retrorectal  cyst previously drained.  T h e  stalk 
was transfixed and  severed and a complete  divert- 
lug sigmoid colostomy and mucous  fistula were 
brought  out. 

T h e  postoperat ive course was complicated by 
ur inary  re tent ion and deve lopment  of a secondary 
Ca~Micla albicans meningi t is ,  which was successfully 
treated by admin is t ra t ion  of 5-flucytosine for n ine  
weeks. As a consequence of the Candida meningi t is ,  
the pat ient  had  severe arachnoidi t is  resul t ing in 
left hemiparesis .  Compu t ed  tomography  of the head 
demons t ra ted  a c o m m u n i c a t i n g  hydrocepha lus  with 
en la rgement  of the lateral and  third ventricles and  
a normal  fou r th  ventricle. 

T h e  pat ient  was discharged on Augus t  81, 1975, 
but  re tu rned  six days later with evidence of mark-  
cdly increased intraeraniaI  pressure due  to obstruc-  
tive hydrocephalus .  A vent r iculo- jugular  s h u n t  pro- 
cedure was pcrfornmd.  P lacement  of the  s h u n t  was 

followed by alleviation of symptoms ,  and  the  pa- 
tient showed a marked  lessening of left-sided weak- 
hess, which has cont inned  to the present .  She under -  
went successful colostomy closure in May 1976. 

Pat ient  2: A 49-year-old white  w o m a n  was ad- 
mi t ted  to the hospital  on Feb rua ry  2, 1975, for 
ma lua t ion  of a " l u m p "  in her  " tai l ."  T h i s  mass 
had been recognized since her  ch i ldhood,  and  had  
remained  unchanged  and  a symptomat i c  un t i l  17 
years prior  to admission,  when  the pa t ien t  had  
a cesarean section. Subsequent ly ,  it h ad  been 
noticed to be slowly increasing in size. 

Several mon ths  prior  to admiss ion  the  pat ient  
noticed tenderness in the p e r i n e u m  and  t hough t  
the mass had fu r the r  enlarged.  D u r i n g  this period 
she became const ipated and  s ta r ted  to use laxatives. 
1luring periods of const ipat ion she had  headaches  
for a short  t ime before evacuat ion  of the  stools. 
She also noted i m p a i r m e n t  of rectal  cont inence and  
occasionally upon  arising in the  morn ing ,  lost some 
stool while exper iencing an urge to defecate. D u r i n g  
this period she also exper ienced occasional stress in- 
cont inence of urine.  

Physical examina t ion  revealed a soft, cystic, 5 X 
5-cm subcu taneous  mass. I t  was visible as a bulge  
under  the skin posterior  to the  ana l  orifice, and  was 
palpable on rectal examina t ion ,  par t ly  between the  
posterior rectal wall and  the skin, and  part ly an- 
terior to the sacrnnl.  It  was tender  and,  when  
manipu la ted ,  there was pain rad ia t ing  to the left 
leg. Rectal sph inc te r  tone was d imin ished .  T h e  
sacrum was felt to be shorter  t h a n  usual ,  and  the  
coccyx could not  be palpated.  Sigmoidoscopy dis- 
closed no abdormal i ty .  Resul ts  of fu r the r  neuro-  
logic examina t ion  were normal .  Roen tgenog rams  of 
the pelvis showed a typical " sc imi ta r"  deformi ty  
of the sacrum. It was decided to follow the mass 
clinically and  to defer elective surgical t rea tment .  

Pat ient  3: A 22-year-old whi te  m a n  was admi t ted  
to the hospital  on May 21, 1975, for eva lua t ion  of 
low-back pain. Two years before this admiss ion he  
had  been in an au tomobi le  accident  in which he  
sus ta ined t r auma  to the left chest. Several weeks 
later he had noticed the onset  of low-back pain ,  
mainly  on the left side. T h e  pain  was present  
while he was s t and ing  or sit t ing, and  was relieved 
u h e n  hc was lying down. T h e r e  was 11o change in 
his bladder  or bowel habits .  

l 'ast racdical history revealed s u r # c a l  t r ea tmen t  
of pectus excava tum in chi ldhood.  Physical  exam- 
inat ion revealed marked  left do r so lumbar  convex- 
ity of the spine, and  neurologic examina t ion  dis- 
closed no abnormal i ty .  A roen tgenogram of the  
pelvis showed a large mid l ine  sacral defect. A 
myelogram (Fig. 3) showed a large anter ior  sacral 
meningocele.  T h e  pat ient ' s  phys ic ian  advised against  
elective st, rgical t rea tment .  

Pat i ent  4: A 22-year-old white  w o m a n  with known 
ncurol ibromatosis  was admi t t ed  to the  hospi ta l  in 
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April 1965 for evaluation of severe low-back pain. 
There  ~as no constipation or urinary symptom. 

Results of pelvic examination were normal. Rec- 
tal digital examination and sigmoidoscopy to 25 
cm rexealed no abnormality. The  roentgenog-ram 
of the thoracolumbar spine was normal, but  a 
roentgenogram of the sa.crnm demonstrated a large 
midlinc dcfect of the upper  sacrum with enlarged 
sacral foramina on the right. A myelogram dem- 
onstrated a moderate-sized snmoth collection of 
contrast medium anterior to the sacrum, repre- 
senting an anterior sacral meningocele (Fig. 4). 

Patient  5: A 4-1nonth-old baby girl was admitted 
to the hospital on December 28, 1975, with symp- 
toms of regurgitation of food and green watery 
stools. An aunt  had previously been operated upon 
for a sacrococcygeal teratoma. 

Physical examination revealed a normocephalic 
child with dimpling and erythema of the left but- 
tock. The  bony prominences of the sacrum were 
evident only on the right. Rectal examination re- 
vealed au extremely narrow anal orifice which 
would not admit a finger tip. No rectal mass was 
palpable. There  were no sensory, motor  or reflex 
deficits in the perineum or lower extremities. 

Barium-enenla examination demonstrated a mass 
between the rectum and sacrum. The  sacrum was 
abnormal,  with a "scimitar" configuration. 

On December 29, 1975, a sacrococcygeal teratoma 
was excised. I )ur ing the dis,section, the coccyx was 
excised to facilitate exposure. When this was done, 
a flow into the wound of clear, colorless fluid, felt to 
be cerebrospinal fluid, was noticed and neuro- 
surgical consultation obtained. The  anterior por- 
tion of the bony sacrum was absent, with protru-  
sion of meninges anteriorly into the pelvis. T h e  
dural sac extended caudally into the sacrum and 
contained an enlarged ilium terminale. An exten- 
sive dural laceratio~ was repaired with paraspinous 
fascia to afford watertight closure. 

A postoperative myelogram failed to show the 
anterior meningocele found at operation. Tether ing 
of the conus due to a thickened filum terminale was 
documented radiologically. 

Postoperative urogram and cystourethrog'ram 
revealed a flaccid neurogenic bladder with left 
hydroureter  and hydrouephrosis. No postoperative 
neurologic deficit was found in the lower ex- 
tremities. 

Pathogenesis 

Most anterior sacral meningoceles are 
congenital, as evidenced by the age distribu- 
tion, associated anomalies, and familial in- 

cidence. Unlike the more common posterior 

lumbosacral meningocele, the ASM is con- 

cealed in the pelvis, and its diagnosis may 

Fro. 4. Lateral view of lumbar  myelogram (Pa- 
tient 4), showing contrast material extending from 
the distal end of the sacral subarachnoid space (s) 
to the anterior sacral meningocele (m). 

he delayed until symptoms appear in later 
life as the resuh of enlargement of the 
cyst. a0 

Cohn and Bay-Nielsen, la based on data ot5 
Cramer ts and others, thought  the patho- 
genesis was rehtted to reduced permeability 
of the roof of the fourth ventricle at a cer- 
tain stage of embryonic life. This would 
cause the pressure of the CSF to rise, result- 
ing in defective closure of tile neural tube, 
forming raeningoceles anteriorly and pos- 
teriorly. This theory correlates well with 
the frequency of hydrocephalus seen in as- 
sociation with posterior meningoceles, but 
not with ASM where hydrocephalus has not 
been found, and not with the common 
anomalies of duplication of the uterus and 
vagina or anorectal anomalies seen in these 
cases. 
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Fig. 5. Anterior sacral meningocele: age by dec- 
ade and sex distribution at the time of diagnosis. 

The "dysraphic" theory of partial or com- 
pIete agenesis of sacral segments is another 
possibility presented by Amacher et  al. 4 as 
a factor leading to the formation of an 
ASM. However, these theories are mainly 
speculative. 

Acquired ASM has been reported in very 
few instances. Strand presented one case 
of ASM in association with Marfan's syn- 
drome, 76 where it was considered the result 
of dural ectasia and transient elevation of 
spinal lluid pressure. Our Patient 4 had 
enlarged sacral foramina as a result of von 
Recklinghausen's disease, through which 
the ASM emerged. 

E p i d e m i o l o g y  

Since 1837, 120 cases for which sufficient 
data are available for inclusion in this re- 
port have been reported. A few cases in- 
cluded in previous reviews have been 
omitted because of insufficient data.7, s4 
Five additional cases of ASM seen by us 
are described above. All patients have been 
Caucasian. Of 125 patients, 94 were female, 
30 male, and one was an infant of unstated 
s e x .  

Distribution by age and sex is shown in 
Figure 5. The  female preponderance is 
obvious, and is most evident during the 
childbearing ages. This can only partly be 
explained by symptoms of dysmenorrhea, 
dyspareunia, or dystocia, leading to pelvic 
examination revealing a retrorectal mass. 
Only 19 female patients were diagnosed as 
having ASM primarily because of gyneco- 
logic or obstetric problems. 9, 13, 16, I8, ~9, 29, 
30, 34, 36-39, 47, 52, 69, 79, 85, 87, as In  the younger 

and older age groups the incidences of ASM 
in the two sexes are almost equal. So, it is 
not clear whether females are more affected. 
We share the view of Silvis et  al. 7s that in- 
numerable cases in the male go undetected. 

Aaronson 1 described a family with three 
siblings who were born with covered anuses; 
one had a duplication cyst at the anal canal, 
and one had as ASM. Klenerman and 
Merrick 4s described a family in which one 
girl had an ASM. Sacral deformities were 
found in both her father and her uncle, 
who were asymptomatic; no further investi- 
gation was made to confirm meningoceles. 
Cohn and Bay-Nielsen I3 described six fa- 
milial cases of partiaI absence of the sacrum; 
four of the affected individuals had ASM 
and three had congenital anal stenosis. 
Kenefick 41 described four generations of a 
family of which nine members had sacral 
deformities. Of these, four females had pre- 
sacral masses -  one ASM, one dermoid cyst, 
and two of unknown etiology. He suggested 
sex-linked dominant  transmission. The  
brother of another patient 73 with ASM had 
a presacral dermoid. 

C l i n i c a l  M a n i f e s t a t i o n s  

Many of the histories were not fully de- 

tailed, bnt the major symptoms and signs 

are summarized in Table l. As reported by 
Brown and Powell,S most clinical manifes- 

tations are caused by pressure of the ASM 

on adjacent structures such as the rectum, 
urinary bladder, female genital organs, and 
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TABLE 1. Clinical Manifestations o[ Anterior Sacral Meningocele 

Symptom or Sign Number of Cases References 

497 

Asymptomatic 8 

Constipation 54 

Peh'ic mass Few exceptions 

Abdominal mass 19 

Abdominal pain 9 

Urinary symptoms 

Retention 11 

Incontinence i1 

Frequency 7 

Infection 9 

Dysuria 15 

Low-back pain 12 

Low-back pain 
radiating to legs 15 

Hypalgesia of perineum 14 

Muscular weakness of le~  7 

Reduced anal sphincter tone 8 

Fecal incontinence 6 

Dystocia 15 

Dysmenorrhea 12 

D yspareunia 2 

Headache 15 

~, 29, 38, 46, 65, 72, 77, 80 

2, 4. 6. 9, 10, 11, 13, 14, 15, 16, 19, 21, 22, 26, 33, 35, 
36, 37, 38, 39, 40, 42, 43, 44, 46, 49, 51, 56, 58, 60, 
61, 64, 65, 67, 70, 71, 72, 73, 76, 81, 85, 89, present 
case 1 

3, 4, 11, 15, 20, 27, 32, 38, 44, 45, 57, 63, 68, 74, 78, 
80, 81, 83, 90 

10. 15, 24, 32, 44, 50, 69, 78, 85 

4, 6, 11, 12, 15, 22, 41, 44, 49, 65, 68 

4, 8, 13, 21, 23, 26, 40, 49, 64, 72, 84 

26, 28, 45, 46, 64, 72 

8, 10, 13, 40, 46, 85 

4, 12, 24, 26, 30, 35, 36, 37, 38, 39, 46, 73, 85 

4, 21, 23, 24, 27, 44, 46, 59, 79, 85 

2, 8, 15, 16, 22, 30, 36, 53, 58, 71, 72, 76, 89, present 
cases  9, 3 

4, 8, 11, 26, 36, 37, 41, 43, 53, 67, 72, 89 

4, 13, 21, 37, 67, 84, 90 

4, 8, 21, 43, 72, present cases l, 2 

4, 8, 13, 40, 53 

8, 9, 12, 13, 16, 23, 30, 34, 38, 52, 65, 71, 88, present 
case 2 

8, 19, 30, 39, 43, 49, 56, 69, 72, 79, 85, 87 

36, 37 

8, 10, 36, 38, 43, 44, 53, 59, 71, 73, 76, 85, 89, present 
cases 1 and 2 

sacral  n e r v e  roots .  P ressure  on  the  m e n i n g o -  

cele, o n  the  o t h e r  h a n d ,  w i l l  inc rease  t he  

i n t r a c r a n i a l  p re s su re  a n d  cause  h e a d a c h e .  

I n  mos t  of  the  a s y m p t o m a t i c  cases t he  

p a t i e n t s  were  f emale ,  a n d  the  A S M  was de- 

t e c t ed  on  r o u t i n e  pe lv i c  e x a m i n a t i o n .  

Symptoms 
Constipation was f o u n d  to be  a c o n s t a n t  

s y m p t o m  w h e n  bowel  hab i t s  w e r e  ques-  

t i oned .  M a n y  of  t he  p a t i e n t s  used  l a x a t i v e s  

a n d  e v e n  da i ly  enemas .  Because  of  the  re t ro -  

r ec t a l  mass the  r e c t u m  c a n n o t  fill w i t h  feces 

a n d  i n i t i a t e  p h y s i o l o g i c  e v a c u a t i o n .  Con-  

s t i p a t i o n  u s u a l l y  beg ins  in c h i l d h o o d ,  a n d  

t he r e  is a t e n d e n c y  for  it  to b e c o m e  m o r e  

severe  as t h e  A S M  e x p a n d s .  30 O u r  P a t i e n t  1 

a n d  H a d d a d ' s  p a t i e n t  30 h a d  h a d  b o w e l  

m o v e m e n t s  o n l y  eve ry  five to six days s ince  

c h i l d h o o d ,  a n d  the  s tools  w e r e  of  such  enor -  

m o u s  c a l i b e r  t h a t  pas s ing  e a c h  one  b e c a m e  

a t r a u m a t i c  ep i sode .  

Urinary di!~culties w e r e  va r i ab l e .  S o m e  

of the  u r i n a r y  s y m p t o m s  m a y  be e x p l a i n e d  

on  the  basis of  d i s p l a c e m e n t  of  the  b l a d d e r  

a n t e r i o r l y  a n d  c e p h a l a d  by the  A S M ;  o thers ,  

m a i n l y  by i n c o n t i n e n c e  a n d  r e t e n t i o n ,  as 

a resu l t  of  p r e s su re  on  the  sacral  n e r v e  roots ,  

o r  s e c o n d a r y  to c o n g e n i t a l  defec ts  in  t he  

n e r v e  s u p p l y  to the  b l a d d e r .  O u r  P a t i e n t  1 

h a d  u r i n a r y  r e t e n t i o n  p r e o p e r a t i v e l y ,  w h i c h  

c o n t i n u e d  as a p r o b l e m  for  severa l  weeks.  
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Her  cystogram showed a neurogenic  blad- 
der pattern.  Th i s  p roblem was documen ted  
in five o ther  cases.-'. ~s. as, 4s, 7s T h r e e  other  
patients had  enuresis unt i l  late child- 
hood.iS, 27, 74 

Low-back pain was felt in the midl ine  at 
the level of the sacrum and coccyx, and in 
some pat ients  radia ted  to the inner  aspects 
of the thighs. Pain  was sometimes acute 
and disabling, sometimes chronic. T h e  pain  
may be different iated f rom more  c o m m o n  
causes of low-back pain by its lower locat ion 
and  by a history of pain fol lowing long 
periods of standing,  sitting, or  const ipat ion,  
relieved by a bowel movemen t  or a period 
of bed rest (our Patients 1 and  3). Pressure 
on sacral nerve roots may cause perineal  
anesthesia or  hypalgesia, depend ing  on the 
sacral de rma tome  affected. I n  some cases 
fecal incont inence  occurred and  in others 
weakness of the sphincter  tone was found.  

Headaches are p roduced  when pressure 
appl ied to the meningocele  displaces the 
CSF th rough  the stalk and  increases the 
intracranial  pressure suddenly,  as was shown 
by Rowlands.6S T h e  typical history begins 
in chi ldhood,  with sudden headaches dur- 
ing periods of straining, e.g., defecat ion or  
squatt ing.  In  later life headache may ac- 
company  coitus, as seen in our  Pa t ien t l  and 
othersAS Dur ing  examina t ion  of infants, 
when  digital pressure is appl ied  over the 
ASM, bulg ing  of the fontanelles may be 
seen68; in others, digital examina t ion  pro- 
duced headache.  72 

Meningitis as a present ing symptom was 
found  only in our  Pat ient  1. We  can assume 
that  microperfora t ions  in the rectal wall 
occurred with passage of 
meningocele  itself or  that  
high in termuscular  abscess 
communica ted  with the 

meningitis.  Polymicrobial  

bacteria to the 
a retrorectal  or 
was formed and  
ASM to cause 

meningit is  due 
to bacteria normal ly  found  in the intestinal 

tract should  raise the possibility of infected 
meningocele.  

Dyslocia. Like any pelvic mass, ASM may  
interfere mechanical ly  in the process of 
labor. W h e n  the meningocele  is small and  
soft, there is a chance for no rma l  delivery, 
as has been repor ted  in four  cases. 39, 7~, 72 
More often, labor  is difficult and  dangerous  
when  ASM is present. T w o  w o m e n  s, a0 had 
stillbirths with high-forceps delivery, and  
needed cesarean sections to t e rmina te  o ther  
pregnancies.  Cesarean sections were neces- 
sary due to obs t ruc ted  labor  in ou r  Pat ient  2 
and six other  women,I6, ~s, s2, 6s, 71 and  high- 
forceps delivery was necessary in three, s, 13, 23 
Dur ing  the htst century,  when  cesarean sec- 
t ion was not  a c o m m o n  procedure ,  one 
w o m a n  9 died fol lowing obs t ruc ted  labor, 
and  two others 34, s8 died as a consequence of  
rup tu re  of the meningocele  d u r i n g  delivery. 

Abdominal  pains are usual ly dull, chronic,  
and located in the hypogas t r ium.  A few pa- 
tients had severe, acute pain  and  unde rwen t  
emergency laparotomy,  is 

Signs 
A retrorectal mass can be pa lpa ted  in 

most  instances. W h e n  the rectal  examina-  
t ion is clone the finger should  carefully de- 
l ineate the anter ior  surface of the sacrum 
and  coccyx in order  to reveal the ASM or 
bony anomaly.  T h e  meningocele  is usually 
felt as a sof t ,  cystic mass adhe ren t  to the 
sltcrum ancl poster ior  to the rec tum,  but  it 
can emerge to ei ther  side. I n  only  a few 
instances was no mass pa lpab le  on rectal 
examination.4, ss Th i s  was true in our  Pa- 
tient 4, where tim ASM emerged th rough  a 
high sacral foramen.  In  two others  the ASM 
had a stalk that  emerged t h rough  the greater  
sciatic foramen to form a gluteal  mass. 17, 28 
Only  when  the ASM achieved qui te  large 
dimensions could  it be pa lpa ted  du r ing  ab- 
domina l  examinat ion .  

A "scimitar" sacrum (Fig. 1) is ahnost  a 
p a t h o g n o m o n i c  finding. A roen tgenog ram 
of the pelvis shows a defect on  one side of 
the sacrum, its if the sacrum had  developed 
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TABLE 2. 

Number of Cases References 

ANTERIOR SACRAL MENINGOCELE 

Congenital Anomalies and Tvmors Associated with Anterior Sacral Meningocele 

A n o m a l i e s  

Duplication 
Uterus 10 13, 18, 24, 29, 30, 38, 43, 44, 62, 69 

Uterus and vagina 5 19, 31, 36, 56, 87 

Kidney, ureter 4 8, 46, 5l, 74 

Anal 
Stenosis 8 t3, 40, 60, 70, present case 5 

Atresia 2 40 
Anal membrane 3 1, 64, present case l 

Rectovaginal fistula 1 42 

Musculoskeletal 
Spine 5 20, 40, 50, 63, 90 

Club foot 4 20, 44, 63, 72 

Hypoplastic leg 1 13 

Polydactyly 1 63 

Petit's hernia 1 25 
Large umbilical hernia 1 40 

Tumors 
Tetratoma 6 3, 30, 62, 66, 83, present case 5 

Tetratocarcinoma I 25 

Dermoid 6 8, 15, 24, 26, 34, 67 

Lipo.ma 2 31, 58 
Origin? 4 29, 41, 72, 86 

a r o u n d  the cyst, acqu i r ing  tile shape of the 

old Arabic  saber. T h e  rounded  border  is 
smooth,  and  there is no des t ruc t ion  of the 

r e m a i n i n g  bone. T h i s  deformity  can some- 
times be palpated,  as in our  Pa t i en t  2. 

Pelvic roentgenogra ,ns  of pat ients  with ASM 
showed this deformity,  with few exceptions. 4 

ASM may occasionally be associated with a 
mid l ine  sacral defect (our Pa t ien t  3). As 

would  be expected, the "scimitar"  anomaly  
was absent  in acqui red  cases such as those 
in pat ients  who had Marfan ' s  syndrome 76 

or neurof ibromatosis  (our Pa t i en t  4). A few 
famil ial  occurrences in which some mem- 

bers had ASM, and  others a typical sacral 

deformity  wi thou t  documen ted  ASM have 
been described. 41, 43 

Addi t ional  anomalies  and congenital  tu- 

mors are presented in T a b l e  2. In  tile ma- 

jor i ty  of cases the pa t ien ts  were not  fully 
investigated by excretory urograms or care- 

ful pelvic e x a m i n a t i o n  to de te rmine  the 
coexistence of c o m m o n  anomalies ,  a nd  

small presacral tumors  could  go unrecog- 
nized in the absence of excisional  surgical 
in te rvent ion .  

T h e  in t e r r e l a t ionsh ip  a m o n g  these vari- 
ous anomal ies  was no t  stressed in previous 

reviews, a nd  is presented in  Figure  6. Parts 

o[ this scheme have been investigated.  Wil- 
l iams and  N i x o n  91 found  that  more than  

half of infants  who had  anorecta l  anomal ies  

had bony lna l [o rmat ions  of the sacrum. 

Smith 7s repor ted  s imilar  f indings and  men- 
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Fro. 6. Relationship of anterior sacral meningo- 
cele (ASM) to other congenital anomalies and 
ttllnOl'S. 

tioned eight urogenital anomalies and other 
musculoskeletal anomalies among 26 cases 
of anomalous sacrum. Ashcraft and Holders 
pointed out the association of teratomas 
and anal stenosis. 

These associations are in favor of the 
"dysraphic" theory of dysgenesis of the 
sacrum as the basic anomaly, and should 
encourage clinicians to evaluate patients 
with any ot5 the anomalies described above 
more conrpletely. 

Diagnos i s  

The rarity of ASM has made prompt 
diagnosis difficuh in most cases. However, 
palpation of a retrorectal mass in associa- 
tion with symptoms related to lnalfunction- 
ing pelvic organs, the peculiar headaches 
and backaches, and association with other 
congenital anomalies should evoke suspi- 
cion of ASM. A roentgenogram of the 
sacrum showing the "scimitar" anomaly is 
virtually diagnostic. 

A myelogram with opaque contrast me- 
dium will usually demonstrate the menin- 

gocele, and lateral views are valuable in 
delineating the width of the stalk and the 
level at which it emerges from the sacrum. 
However, a negative myelogram does not 
exclude the diagnosis, since the stalk may 
be so narrow 6 that .the passage of contrast 
material can be prevented or even delayed 
for days. Air-myelogram has been recom- 
mended for these rare instances. 

Lovelady and Dockerty 4s established a 
classification for retrorectal tumors, which 
may serve as an aid when the rare problem 
of a retrorectal or presacral mass is encoun- 
tered. The  so-called "developmental  cyst" 
may manifest as a dimple in the posterior 
part of the anal canal. Chordomas, al though 
of congenital origin, usually appear in 
adulthood, with symptomatology similar to 
that of ASM; but radiologic examination 
of the pelvis shows destruction of the 
sacrum and occasional calcifications, ss The  
same is true for osseous tumors and tera- 
tomas. Neurofibromas are more solid and 
tender on palpation. 

Anterior sacral meningocele was errone- 
ously diagnosed as an ovarian cyst in some 
instances.16, 22.37. 69, 74, 7s. 87 Careful rectal 

examination would eliminate this possibil- 
ity by demonstrating the anatomic location. 

T r e a t m e n t  and Resu l t s  

Of the 120 patients with ASM, 42 did not 
have surgical treatmentl Of these 42, eight 
died. A constipated infant had accidental 
rupture and died of meningitis33; a 31-year- 
old woman developed a spontaneous fistula 
connecting the ASM to the rectum and died 
of meningitis four years later2S; another 
woman had rupture that led to fistu!ization 
of CSF and death following delivery.SS Two 
other women 9, 34 died dur ing or after de- 
livery from obstructed labor and rupture 
of the ASM. Another woman s6 survived 
aspiration via the vagina but had sponta- 
neous rupture weeks later and died of 
meningitis. A three-month-old baby had 
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TABLE 3. Trea tment  and Results  

Procedure 

Number Number 
of of 

Patients Deaths Complications and Remarks References 

No procedure or 42 8 
unknown 

Aspirations via rectum, 17 6 
vagina or "sterile" 

Vaginal or rectal 5 3 
drainage 

Abdominal surgery with 17 3 
closure of stalk 

Abdominal surgery 15 6 
without  closure of stalk 

Kraske approach, 16 0 
closure of stalk 

Kraske, no closure 2 2 
of stalk 

Laminectomy 19 0 

Unknown procedure I 0 

8 recurrence 
1 meningitis, cured 
3 had definitive surgery later 

1 arachnoiditis 
1 meningitis, definitive surgery 

later 

1 meningitis, cured 
1 failure to reach the stalk 

3, 4, 9, 10, 13, 15, 21, 25, 
26, 27, 32, 33, 34, 38, 40, 
46, 52, 65,66, 70, 71, 72, 
74, 80, 82, 90, present 
cases 2, 3, 4 

4, 22, 23, 4I 44, 47, 56, 57, 
61, 64, 65, 71, 72, 78, 79, 
81, 84 

37, 42,44, 79, presentcase I 

4, 11, 14, 25, 29, 39, 46, 51, 
63, 64, 68, 76, 83, 87, 
present case 1 

2 long-standing CSF fistula 12, 15, 19, 20, 23, 25, 26, 
1 arachnoiditis, paraplegia 35, 36, 50, 69, 77, 78, 81, 
3 meningitis, cured 87 
2 recurrence 
3 definitive surgery by laminectomy 

1 infected hematoma, meningitis 6, 17, 23, 25, 28, 30, 31, 41, 
cured 43, 62, 67, 72, 73, 86, 89, 

2 long-standing CSF fistula, cured present case 5 
1 wound infection 

(one was "perineovaginal" 18, 24 
approach) 

3 failure to close wide stalks (two 1, 2, 4, 8, 15, 16, 30, 36, 45, 
had definitive abdominal 49, 53, 58, 59, 76, 78, 85 
surgery' later) 

1 CSF fistula 60 

su rge ry  for  p o s t e r i o r  m e n i n g o c e l e  a n d  d ied .  

H i s  A S M  was f o u n d  a t  p o s t m o r t e m  e x a m i -  

nation.66 D e a t h  also o c c u r r e d  in  the  case 

of  an  1 I -year -o ld  boy  whose  t r e a t m e n t  was 

n o t  desc r ibed ,  a2 T h r e e  w o m e n ,  i n c l u d i n g  

o u r  P a t i e n t  2, n e e d e d  cesa rean  sect ions,  a8 

p r o b a b l y  for  o b s t r u c t e d  labor .  F o u r  o t h e r  

p a t i e n t s  were  asymptomat ic .4 ,  as, 6:. a0 T h e  

r e m a i n i n g  p a t i e n t s  h a d  s y m p t o m s  of  vary-  

i ng  sever i ty .  

O b s e r v i n g  this g r o u p  of  u n t r e a t e d  pa-  

t ients ,  i t  a p p e a r s  t h a t  l e a v i n g  A S M  w i t h o u t  

su rg ica l  i n t e r v e n t i o n  car r ies  a s ign i f i can t  

risk, e spec ia l ly  w h e n  the re  is a c h a n c e  of  

p r e g n a n c y ,  ss W e  c o n c l u d e  t h a t  e v e n  asymp-  

t o m a t i c  p a t i e n t s  w i t h  A S M  s h o u l d  h a v e  

surg ica l  t r e a t m e n t  w h e n  the  cyst is f o u n d  

to be  e n l a r g i n g  o n  r e p e a t e d  rec ta l  e x a m i n a -  

t i on  or  w h e n  t he r e  is a c h a n c e  of  p r e g n a n c y .  

F o r  s y m p t o m a t i c  pa t i en t s ,  su rg ica l  t rea t -  

m e n t  is the  t r e a t m e n t  of  choice .  T h e  m a i n  

goa l  of  the  o p e r a t i o n  is to d i v i d e  the  s ta lk  

of  the  A S M  a n d  p r o v i d e  w a t e r t i g h t  c losure  

of  the  d u r a  at  t he  sacral  side. S ince  the  cyst 

i tself  does  n o t  p r o d u c e  f luid,  i t  wi l l  even-  

tua l ly  shr ink .  T h i s  t r e a t m e n t  was con- 

s ide red  suff ic ient  by m o s t  i nves t iga to r s ,  a0 

As m e n t i o n e d  above ,  t e r a t o m a s  a n d  

d e r m o i d  cysts f r e q u e n t l y  a c c o m p a n y  A S M .  

T h e  d e a t h  of  a w o m a n  2s d u e  to te ra to-  
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carcinoma 22 years after successful non- 
resectional surgical t reatment  of ASM has 
been reported. We think these facts justify 
removal of the cyst and any adjacent tumor  
during operation. 

Tab le  3 suminarizes the surgical ap- 
proaches to ASM and their results. T h e  
abdominal  route was first successfully em- 
ployed by Roux  64 and later by Weber.87 
Patients should have complete mechanical 
and antibiotic bowel preparat ion preopera- 
tively. The  procedure involves developing 
the space between the rectum and sacrum, 
conserving the sigmoidal vessels until  the 
stalk of the meningocele is identified bulg- 
ing out of the sacrum. This  may be trans- 
fixed when narrow, or cut and closed in a 
watertight manner  from the sacral side 
with nonabsorbable  sutures. Compression 
of the jugular  veins will increase CSF pres- 
sure and show whether  the closure is secure. 
T h e  cyst is empt ied  and bluntly dissected 
out, as is any addit ional teratoma or der- 
mold cyst. Care must be taken not to injure 
the posterior rectal wall at this stage. I f  
this occurs or is suspected, a complete di- 
verting sigmoid colostomy should be done. 
Meticulous hemostasis is also necessary, 
since an infected hematoma may endanger 
the closure of the dura and result in life- 
threatening meningitis. 

Thirty-two patients had surgical opera- 
tions for ASM via the abdominal  route. 
In  only 17 of these 32 cases were the patho- 
logic consequences of the ASM fully recog- 
nized before or dur ing operation, with 
proper  ligation of the stalk. Three  of these 
patients died of meningitis. 39, 63.83 Another  
pat ient  s7 had meningitis postoperatively 
and was successfully treated. In  one pa- 
tient, ~4 the stalk could not be reached f rom 
the abdominal  route, and was later resected 
by a posterior approach.  

Fifteen patients had abdominal  operations 

without ligation of the stalk, or without. 
proper preoperat ive or intraoperat ive diag- 

nosis. T h e  results were worse. Six of these 
patients died, 20, as, so. sl, 87 and others had 
numerous complications, including arach- 
noiditis with paraplegia,  77 CSF fistula,12 and 
long-standing meningitis.I> 19, 69, 78 In  some 
of these cases the ASM was erroneously con- 
sidered to be an ovarian or para-ovarian cyst 
and was partially excised, marsupialized, 
and anastomosed to the bladder, with devas- 
tating results. 

Although it is rare, surgeons should con- 
sider the possibility of ASM when an un- 
suspected retroperi toneal  cystic mass is en- 
countered during surgical operation.  

The  posterior parasacral  route, or Kraske's 
approach,  was recommended by Pupovac in 
1903. 62 I t  consists of a vertical incision near 
the midline extending f rom near the rec- 
tum to above the coccyx, removal  of the 
coccyx, and exposure of the retrorectal 
space. This  approach provides access to the 
cyst, but access to the stalk is l imited when 
it emerges from high on the sacrum. Six- 
teen patients had successful surgical treat- 
ment  using this approach.  T w o  cases 23, 67 
were complicated by CSF fistulas, which 
eventually healed. 

Adson~ introduced ligation of the stalk 
of the ASM after sacral laminectomy in 
1938. With  this method the communica t ion  
is closed from the posterior aspect and there 
is no access to the cyst itself or any accom- 
panying tumor. When  a' tumor  is palpated 
by rectal examinat ion after evacuation of 
the cyst at the time of operat ion it should 
be removed in another  stage. This  tech- 
nique was employed in 19 cases, with no 
mortality. Three  patients  4, 7~ had  wide 
stalks that could not  be closed this way, and 
a second procedure with an abdomina l  ap- 
proach was necessary. 

Aspiration of an ASM as a diagnostic or 
therapeutic procedure is not only useless, 
since the cyst rapidly refills, bu t  also ex- 
tremely dangerous, since infection may de- 
velop within the cyst and extend to the 



Volume 20 ANTERIOR SACRAL MENINGOCELE 5 0 ~  
Number 6 

central nervous system. There  is no way to 
insure a sterile aspiration done via the rec- 
tum or the vagina. Five patients died after 
such aspirations22, s6, 61, 72, Sl, s4 Meningitis 
has even occurred after aspiration during 
laparotomy. 7s Similar considerations apply 
for procedures employing drainage of the 
cyst through the vagina or tile rectum; these 
have resulted in an ahnost 100 per cent 
mortal i ty  ra te .  42, 44, 79 

In  sutmnary, the results of surgical treat- 
ment  for ASM are good when the diagnosis 
is made preoperatively, regardless of the 
approach used. Selection of the best surgi- 
cal approach should be based on the width 
of the meningocele stalk and the level at 
which it emerges from the sacrum. 

Summary  

Five new cases of anterior  sacral meningo- 
cele are presented, including one secondary 
to neurofibromatosis, a previously unde- 
scribed association. T h e  li terature is re- 
viewed, drawing at tention to the relation- 
ship between anterior  sacral meningocele, 
sacral dysgenesis, and other congenital 
anomalies. Special consideration is given to 
the clinical features of this entity, as well 
as to the techniques and results of surgical 
management .  
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Announcement  

T h e  American College of Surgeons' 63rd Annual  Clinical C o n f e s s  
will be held  in Dallas, Texas,  October  17-21, 1977. 
Inc luded in the program are several specialty sessions devoted to colo- 
rectal surgery: 

Colon and Rectal Problems in Infants and Children--Interdisci- 
plinary. Alfred A. deLorimier ,  M.D., San Francisco, Modera tor  

Complications of Anorectal Surgery -- Pre-Jention and Management. 
James A. Ferguson, M.D., Grand  Rapids,  Modera to r  

Emergency Management of Colonic and Rectal Problems. John  H. 
Reming ton ,  M.D., Rochester,  New York, Modera tor  

SDecial Procedures in Colonic and Rectal Surgery. Burchard  E. 
Winne ,  M.D., Toledo,  Modera tor  

Four sessions of Postgraduate Course #12 in Colonic and Rectal  Surgery 
are also being offered: 

Session I -  Colonoscopy; Session I I -  Inf lammatory Diseases of the 
Anorectum; Session III  -- Cancer; Session I V - - A n a l  Fissure. 

Addi t ional  informat ion may be obta ined from American College of 
Surgeons, 55 East Erie St., Chicago, Ill. 60611. Area code 312 -- 664-4050. 


