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CO:.�GEmITAL DEFICIENCY 

OF 

ABDOHINAL :,JTJSC1JLATURE 

WITH ASSOCIATED TJROGE�TITAL HALFORMA.TION"S 

INT":1.0DUCTION 

Cowi;enital deficiency of the abdominal musculature 

associated with uroi:"eni tal anoma.lies is a compe,rati vely re.re ooth­

oloc:;ic1:1l syndrome occurrin"; almost exclusively in males. The "t;lrpical 

complex consists of: 

l. Deficiency of 9.bdominal musculature particularly below the

umbilicus.

2. Fypertrophied urinary bladder, usually accompanied by

hydro-ureter and hydronephrosis.

3. Often a malrotation of the �astro-intestina.l tract.

4. Pigeon breast deformity of the thorax.

5. C171ptorchism.

The consistenc:r of this �:rticule.r combination of

abnormalities in the ce.ses presented here has :;i ven rise to much 

investi�a.tiva effort to determine the pathologic :,mbryology. 

The purpose of this paper is to report one new case pre­

oenting this syndrome anc. to review fifty-three more from the liter­

ature. The various theories of pathogenesis will be discussed. 
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CASS REPORT(45 ) 

J. G., a -yvhite male, a!'.",e three months, was admitted to 

Children's Memorial Hospital, Omaha, Nebre.ska., with the complaint 

of an "enlar~ed abdomen with poor muscle tone." 

Present Illness: 

The baby was noted at birth to have an enlar~ed abdomen, 

the anterior vra.11 of which was throvm into folds like loose skin. 

A fle.t X-ray of the abdomen at this time failed to revea.l patholo:;:r. 

Since birth the mother has noticed that the baby appeared 

pale and seemed to be ~enerally weak. The bladder wae often seen 

extendin0 to the level of the umbilicus. He cried v:i th urination 

and defecation and seePJ.ed to pass unusually l8.r0e e.:mounts of urine 

each time. Stools had been soft and pasty, but an enema ha.d been 

required on alternate days for the past month. 

Eirth History: 

The pat;ient vras the first child of heal thy youns pe.re~ts. 

The mother had e. normal preii;nancy. Labor was "b.velve hours with a 

cephalic occiput 1,0s terior presentation. Ether anesthesia yra,s given 

in the second sta~e and a mid-forceps delivery accomplished. The 

baby was cyanotic and cried vre1:1.kly, so ,vas placed in oxy~en for the 

first two days of life. 

Development: 

Birth weight was seven pounds, fifteen ounces, and weight 

at three months ,ms eleven pounds, four ounces, a :,;ain of a.bout one 

nound per month. 
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He was able to hold r..is head up at two months and could, 

at three months, roll over. 

Family "9:istory: Negative. 

Physical Rxamination: 

This revealed a poorly developer'l, fsj rly well-nourished, 

white II19.le of three months who a.preared quite pale. 

Head: There was overridins of the occipital and parietal 

sutures. 

E.E. ir.T.: No patholory noted. 

Thore.x: Flattened in the anterior-posterior diameter ,vi th a 

prominence and increased angulation of the costalchondra.l 

junctions. No pathology discovered in heart or lungs. 

Abdomen: Skin vms wrinkled and loose, sue:rresting grea.t dis­

tention at some previous time. Abdominal wall was very 

thin and loops of bowel could be palpated throughout. 

The urinary bladder was visible and palpable at the um­

bilicus, but this disappeared after voidin.<:;. There was a 

bulci;ing in the right flank which became more pronounced when 

intra-abdominal pressure ~~s increased. Rectus muscles were 

present bilaterally, but were poorly developed. 

Genitalia: Testes vrere not palpable in the scrotum or in either 

canal. 

B11ck: l'.Cuscule.ture appe9.red underdeveloped. 

Extremities: Muscles were hypotonic. 
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Hospital Course: Patient ',Nas in the hospital about eleven weeks. 

During that time he spiked a temperature ran~ints from 101° 

to 104° F. nearly every day without apparent signs of in­

fection except for one urinalysis, which showed numerous 

bacteria and pus cells. Urinalyses were othenvise negative, 

except for a consistently low specific c;ra.vi t:'r (1.001 -

1.005). Blood }JPN was elevated with a range of 43.7 m?;m• % 

to 86.0 msm. ~s. A c;vstogram showed a lare;e bladder with 

reflux of the opaque material into an elon~ated, tortuous 

left ureter and a markedly dilated left kidney pelvis. 

Rirc:ht ureter was not visualized. The bladder was sharply 

cut off at the urethral meatus, su~gesting to the radi­

oloGist, a congenital valve obstruction. On cystoscopy, 

a =flO infant cystoscope was passed with no sie;n of obstruc­

tion. The ureteral orifices could not be identified even 

with the aid of indi:;o carmine injected intravenously. 

An intramuscular pyeloo;ra.m showed a rapid absorption 

of diodrast, but insufficient excretion for visualization 

of the material in any part of the urinary tract. 

A supra.pubic cystostomy was performed to relieve 

urine.i:r retention, and the bladder was found to be very lP.r,o;e 

with a wall about one-fourth inch thick:. A #20 mushroom 

ce.theter was left in place, but the blood HPN failed to 

chan,o;e sir,nificantly in the postoperative period. 

Treatment in the hospital consisted essentially of 

penicillin for the control of infection and of the permanent 
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catheter drainage mentioned above. 

He vra.s disch9.rged with his condition unchanged and a 

~uarded prognosis. 

Pr0"'.ress Note t Patient vras followed by Dr. J. Harry Eurphy as -·---- . 

an office pe.tient. Re continued to be e. happy child~ but 

was slow mentally and failed to 1;row. 

-,/hen last seen at eleven and one-half months of are, 

he weif".hed thirteen pounds, three and one-half ounces. 

The supra.pubic catheter ,'!as still in place and there 

had been no evidence of urinary infection. 

Future plans include hospitalization for establish­

ment of urethral drainase, and determination of the status 

of the right kidney. 
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Author Age Sex -
e l. HenderaonO) 60 7ra. )( 

·2. Parksr(ll-) Jewborn. )l 

3. GuthriaC5) 9 wka. )l 

4. Platt(G) 2 7rs. I( 

5. Osler<7) 6 ;yrs. )( 

6. stumne<s) llT 7ra. If 

-
7. Garrod & Daviea(9) S wka. I( 

8. Boltoa{lO) 3 wka. )( 

~ 

9. Hall(ll) 2 wka. )l 

10. Pela-Leusden(l2) 3 mo. )( 

11. Pela-Leusdan(l2) 7 wka. )( -

Abdomiu.l Muscles 

Lower half of rectus absent. 
Upper half well developed; 1 

others deficient. 

Very rudiaent&r7. 
Transversu absent. 

Coatal margins of all 
lllU.9Cles present. lest 
absent. 

Transversus absent. bat 
~resent. but deficient. 

Upper half of rectua 
present. Rest absent. 

Tr&nsversua a.nd. upper half 
of rectus present. Rest 
absent of deficient. 

All muscles deficient. 
Strands of upper rectua 
present. 

Rectus present in upper 
half. Oblique muscles 
present only at ooatal 
ma.r,dn. 

Lower rectu.a absent. bat 
of muscles very cleficient. 

Trace of rectua present. 
Rest absent. 

Bectu.a present. Others 
umnen ti oned. 

SOl8WlY C 

Testes 

Undescended 

Undescended 

Undescended 

Undescended 

Undescended 

Undescended 
' 

I 
I 

Undescended 

Undescended 

Undescended 

Undescended. 



liEPOR!ED CJ.SD 

!horax. Urogenital Tract 

Pigeon 
breast 

Def'omed 

Harrison•• 
groove and 
protrusion 
of sternum. 

Barri1on•a 
Groove 

Pigeon 
breast 

nattened 
laterally. 

liydronephroaia & hydro-­
ureter. Bladder hyper­
trophied. •o obatruo­
tion. 

Bla.dder dilated and 
adherent to umbilicus. 
Ureters dilated. Bo 
obatru.ction. 

Bla.dder & kidneys not 
al'D&ble. 

Kidneys palpably enlarged. 
:Bladder extends to '\D­

ailicus. 

Bladder large & adherent 
to mnbilicus. Ureters 
dilated. Right kidney 
enlarged. No urethral 
obstruction. 

Left kidney and ureter 
dilated. 

Bladder dilated and 
hypertrophied. Phimoa11. 

Ureters and kidneys are 
dilated. Bladder hyper­
trophied. Patent 
urachue. 

Bladder hypertrophied. 
tight kidney small. 
Ureters dilated and 
tortuoua. !To urethral 
obstruction. 

Pro,:reaa 

l>ied of oollapae aacl 
emphy1ema. 

Died of a wasting process. 
Opiathotonoa. but no 
convulaiona. 

Living at time of report. 

Living at time ot report. 

Living at time of report. 

])led of e171ipela.a a.n.d 
broncho-pneumonia. 

Treatment 

Died of furanculos11 and jCircumciaed for 
suppurative pericarditia. phimosia. 

Died suddenl7. Hecrop17 
did not determine ce.uae. 

J)ied of peritonitis. 
Poat-mortem done. 

LiTing at time of report. 



.Author .ke Sex J.bdominal Muscles Teatea 

12. Levy(lJ~ 70 yra. II Lower half of recto.a &Daent. Undeacend.eci 
- Obliquua internua present - on rieht. a'b1ent on left. 

13. Molliaoa\ l1'-) 2 7ra. II Upper reotu partly present. Undescendecl 
llackeifll r4 
others 15 

Ji.est a°Daent. 

-

llf.. Smith ( 1') 2 ao. II ill muaclea absent. 

15. !hatcher< 17 ) 3 wlm. II .A. few upper rectu■ fiber■ Undescended. 
p:reaent. Rast are absent. 

16. Stem(l!) 6 wka. ? ill muecles apparently 
absent. 

17. Jlclthoff(lg) 10 •• II Upper rectus preeent. lleat Un.descended 
absent or very deficient. 

18. Blaet( 20) 2'-ao. 
I 

II Jectua partially present. 
Best absent. - 19. Inda aad. ( 2l) 5 ao. II ill muscle la,-era abaent. UJ1d.eacend.ed 

Stoea ■er 

20. Taillen,<22) 2t ao. II frazusveraus abaent. Best I 

TJ&rtially present. I 

21. Brindeau.(1!1 2 mo. II Bactus present. :&eat Undeacenclecl 
Jacauet abaent. 

22. Poli(2l4-) 3 ao. M Ko reaponse to electrical U:acleacendecl 
a timulati on. 

23. Hofatein( 25 ) l'ewborn ., :ro response to electrical 
s timula.ti on. 

2ll-. Moncriett< 26) 6 mo. M .A. few atra.nds of rectua. Undescended 
Bast a.baent. 

25. llaloa■f ,,, 10 •••• II '!'race et llUBcle in upper 
Gelli 2 rectu. lleat absent. 

-



Thorax 

Pigeon 
breut 

lTarrowe4. 
Harriaon•• 
Groove. 

)Tarrowecl. 

Pigeon 
breut 

»arrowed. 
Promi11.ent. 

ltormal 

m.evated. 

Urogenital Tract 

Iol'lll&l at tint. 
DeTeleped a dilated u.e. 
ayatem at age ot 12 with 
■n1>toma of uremia. 

Bladder palpable above 
l>ia when enn,ty. 

Bladder and ureter■ 
dilated. Bight ley'dro­
nephroaia. lto urethral 
obs tru.ctio:n.. 

Bladder hypertrophiet. 

Jlad.der lqpertrophied. 
H7dro-uretera & hy'4re­
nephroa11. lTo obatruc­
tioa. 

Bight kidney palpable. 

Jladd.er h1J)ertrophied. and. 
adherent to umbilicua. 

Iid.neya palpable. 
)ladder hypertrophie4. 

Deformed I Jqdro-ureter and bTdro­
aephroaia. Bladder 
adherent te abdominal 
wall. lfo urethral 
obatruction. 

11.evatet I H,droaephroaia and hydro-­
ureter. :Bladder hyper­
trophied.. lfo urethral 
oba true ti o:a. 

Pro.1_ress 

LiTing at time of report. 

LiTiq and tunctioain,; 
t&1rl7 well at age of 
12 yeara. 

Livin& at time of report.· 

.lpparentl7 did well, but 
died auddenl7 of bronch 
pneumona at 2 men.the. 

Living at time of report. 

Blood-streaked urine. 
P;v'rexi.&, tUarrhea, and 
waating. Died at age ot 

weelca. 

Living at time of report. 

Died of pneumonia. 

l)ieci of diarrhea and maJ. ... 
nutr1 tion. 

Living at time of report. 

Living at time of report. 

Living at time of report. 

Died of pneumonia. 

Died of re1pirat017 
infection. 

!reatmen.t 
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Author Age Sex .A.bdomi:nal Muscle■-. 'festea 

26. :Baxter{2S) 4 wks. M lfo evidence of any abdominal Un.descended. 
muscle by physical exam. 

27 •· Ba.xter{ 2s) 17 yrs. M llo evidence of any- abdominal 
muscle by pey-sical e%am. 

2s. :Baxter( 2s) 6 wa. M Left tran.sverae and oblique : 
·· muscles detecti·H. :a.at i 

intact. 

29. J'riedley{29) 1 yr. M Jew muscle fibera present 
at autopay. 

JO. Stoesser(JO) l'ewborn M Defective. Undescended 

31. Mc0len4on(Jl) 6 mo. M A few fibers of left trans-
verse present. Rest absent. 

(32) 32. Housden )Tewbora K Jxternal oblique present in Undescended 
part. Rest absent. 

33. Gibbens(JJ) 2 mo. M ill muscles absent. Undescended 

34. Smith(34) 3 mo. Ho muscle tissue palpable. 

35. Lichtenatein(J5) 3 yra. M. lfo muacle present at Undescended 
autopsy. 

36. Howa.rd(JG) I lfewboru M ill &bdaninal. muscles a.re Undescended 
deficient. 

fT. Howard(36) l'ewborn M lfo evidence of abdominal Undescended 
musculature. 



Thorax 

Lower 
border 
flared. 
Sternwa 
rotruclea. 

,bl & 
atern'Ulll 
flare up.­
ward. 

Slight 
pigeon 
breaat 

Pigeon 
brae.at 

Pigeon 
breast 

Uro~e:ait&l !ract 

Bladder cypertrophied. 

Bladder hypertrophied. 
Tenderness over right 
kidney. 

Pro,:reBB 

Died of pneumonia at age 
ot 6 months. lio 
necropa7. 

Recurrent 1>7elonephritia 
since age 2. Progn.011■ 
poor. 

Living. Prognosis geot. 

Blaclder bJpertroph1e4. I Died of uremia. 
Hydro-ureter & hydro­
nephrosia. Valve o'b­
atruction in both uretera. 

Bladder hypertrophied. Died of ezfoli&tive derma­
titis at age of 12 da,.a. 

Dilated left ld.dnq a.ncl I Died of septicemia. 
ureter. Bladder dilated. 
Pyuria and hematuria at 
times. 

Bydronephrosis & hydro- I Died of uremia. 
ureters. Bladder was ea-
la.rged. Prostatic 

ertro])hy~ 

Bladder & ureters dilated. 
Kidneys normal. lTo 
urethral obstruction. 

Bladder not hY,pertrophied, 
to 1:,al.-oa ti on. 

Bilateral hydro-ureter aud 
hydronephrosis. Bladder 
hypertrophied. Xo ob­
stru.ction. 

Died of diarrhea. 

Died at age of 4 moathl. 
ca.use unknown. 

Bron.oho-pneumonia and 
peritonitis. 

:Bladder was dilated and I Died. C&uae unknon. 
hypertrophied. Atreaia 
of ureters & urethral 
Kidlleya we~e normal 

Kidney• ahowed cystic de- I Died. 0a.u.se unknown. 
generation. Ureter• 
dilated above an atreaia. 
Bladder hY'l)ertroJ)h.1ed. 

!rea.tmeat 



.Author .A.I:• Sex .A.bdominal Kuaclea hates 

38 • .ildrich<37 > 5 wka. K Bo abdominal mu.acu.lature Undescended 

- detected except for 
transversal is. 

39. Dout and (JS) 2 wk:a. )I fhin, flacid abdominal 
others wall seemingly devoid J 

of mu.sole. 

4o. Irvin and ~rau.s 2 wke. )I Bo m.uscle tissue present. 
(39) 

~ 

41. Obrinaley'(4o) 5t ao. )I Rectu present. Other Undescended 
llnlBClea poorly developed. 

~2. Si=~l, ll'ewbora 1 ill muscles deficient. l 
I 

I 

43. II 4 d,qa )I Upper rectus present. Undescended 
Rest absent. 

- 411-. I Newborn )I Upper rectus present. Undescended 
Beat absent. 

45. Jagle an~2 ) Ji, ao. )I Lamesa of abdomiual wall. Undescended 
Barrett 

46. I 11 ao. )I Deficiency of all Undescended. 
muscle■, but reflena 

! present in all quadrants. 

47. I l'ewborn. )I La.mess of abdominal wall. Undescended. 

- 48. II 15 ••• • Lax abdomen. Undescended 



!borax 

Barrow 
and 

lhort. 

Coatal 
margin 
fl.a.red.. 

Hormal 

lformal 

lfo:rmal 

lformal 

Pigeon 
breast 

Urogenital Tract Pros:reaa 

S,-dro-ureter & bydronephrosia.lDied of malnutrition. 
Bladder 'hypertrophied. 
Urethral diverticulllm. 

BTdronephroaia. Dilated 
bladder. Large median. 
bar, not apparently ob­
struotiDtC. 

H7dronephroais & hy'tlro­
ureter. Bladder e:nla.rgecl. 
Urethra patent, but 
narrow. 

Lett polycyatic kidney-. 
!oth u.retere dilated. 
Bl&dder hypertrophied. 
Urethral diverticulim.. 

lfo aymptoms • .lppea.red 
normal at surgery. 

Hydro-ureters a.nd b.ydro­
nephroaia. Bladder attached 
to abdominal wall. lfo 
obs t_l"!Mtl..iOD. 

Bladder, ureters. and kidne7■ 
were dilated. lfo obstruc­
tion. 

Bilateral hydronephroa11 
and bydro-u.reters. 

Bilateral bydronephrosia 
and hydro-ureters. 

Bilateral bydronephrosia 
and hydro-ureters. Hyper­
trophied bladder. 

Bilateral bydronephroaia and 
hy'dro-u.retera. Fibrous bar 
obstru.cting bladder neck. 

Constant urinary in­
fection until treated 
Doing well at time of 
re~ort. 

Died. at ace of; wkll. 
from broncho-pneu­
monia and cystitia. 

Died of urinary in- . 
faction and uremia. 

erated for volvulua. 
J>oi:ag well at time 
of report. 

:Recurrent kidney in­
fection. Doing wall 

; at time of report. 

Died poat-op. from 
cystic ureter inter-, 
!erring with 
res"Diration 

~ing intermittent 
epi1ode1 of pyelo­
nephritis with 
elevated 

iintermi ttent hema,.. 
turia & pereietent 
pyuria. .Acute eb­
atru.ction of left 
ureter. Did well 
after surgery .9. 

trograde welograpq 
showed marked im­
provement in hydro­
ureters after 
aurge17. Kid.na,­
:tunction nearly' 
normal 

everal episodes of 
pyelonephritia. Re­
tention continued 
after treatment 
becauaa of &tonic 

Treatment 

franaurethral 
resection of 
bar. 

Supra.pubic 
c7atoatOD1T 

llaasive doses 
of penicillin.. 

Chemotherapy. 
Surgical 
repair of 
llzdro-u.reters. 

Reaectio:n ef 
pa.rt of ureter 
and chemo­
thera-oy. 

.b.tibiotica. 

Sym.ptomatic & 
surgical re­
pair of both 
ureter•. 

Surgical re­
pair of both 
ureters. 
.Antiltiotics. 

Surgical re­
pair of both 
ureters. 
Tr&naurethral 
reaection of 
bv 



Author Age Sex Abdominal Muscles Testes 

- 49. Eagle and(42) 2 :,rs. M Relaxed, distended abdomen.. !Undescended 
:Barrett 

50. I l wk. l4 1 loose asymetric sac. Undescended 
Muscle present at origins 
and insertions. 

I 

51. I 5 wks. l4 Strands of muscle at oostal Undescended 
border. 

52. ti Newborn l4 ill muscles present, but Undescended 
deficient. 

I 

- 53. It Newborn l4 Apparently no supporting Descended. 
DIWI cu.la tu.re. Bilateral 

~droceles. 

54 • Murphy ( 4 5) 3 mo. M Recti present, but Undescended 
debili ta.ted. Rest 
clinically absent. I 

I 
I 

I 
I 

-)//,~ 



J'lared 
lower 

border. 

l"ormal 

diameter. 
Cost&l­
chondre.l 
junction 
flared. 

Urogenital Tract 

Bypoplastic left kidney. 
Bight kidney and ureter 
dilated. Median bar 
fibrosis causing ob­
struction. 

lnl&rged bladder with 
cystic urachus. Pouch 
of bladder in such a 
position that urethra 
might be compressed. 
Byd.ro-ureter and hydro• 
:ne hrosil. 

B7dronephrosis and hydro­
ureter. Bladder enlarged. 
and perforated in infec­
tious ulcer. 

Complete obstruction of 
urethra. Bydronephrosia 
and hydro-ureter. 
Hypertrophied bladder. 
Patent urachus. 

B7dronephrosis and hydro­
ureter. Urethral ob­
struction at the 
verwnont&ml!Jl 

Lef't hydronephrosia and 
hydro-ureter. »ladder 
distended & hyper­
trophied • .Apparently a 
urethral stricture by 
x-r

Progress 

Intermittent pyelo­
nephritis. Did well 
after treatment. 

, I.V. pyelogram showed no 
excretion. Urina.r:, 
tract infection. Died 
of infection and 
uremia. 

Persistent patency &1:1,d 
infection of urachus. 
Urethritis. Died of 
Staph. peritonitis. 

Breech deliver:,. Ba.07 
died of intra.cranial 
hemorrhage. 

Stillborn. Separation 
of' cervical vertebrae 
in difficult delivery. 

l1Plf varried from 40 
to 86 mgin. '1,. Pro­
gres aing well after 
treatment, but wt. 
gain has been slow. 

Treatment 

Transurethral 
resection. of 
median bar. 
.Antibiotics. 

lione 

Urethral 
dilation 
allowed 
closure of 
urachus. 

lione. 

None. 

Cystoscopy-. 
Suprapubic 
cysto&tODIT. 
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SUivlMA.RY OF 'l'HE CASES 

Number of Cases: 

Fifty-four cases are considered here including the one seen 

by the author. Two early reports by Frolich~l) in 1839, and von 

.\m.mon~ 2) in 1342, have been omitted because information was insuf­

ficient for a diagnosis. Likewise, a case reported by Parsons and 

Bailing~4s) in 1933, is not considered because information was too 

scant to contribute to the knowledge of the syndrome. 

Sex: 

Fifty were male, two were female, and in tvm cases the 

sex was unmentioned. 

Progress: 

Thirts.J of the fifty-four patients died before the age of 

tvro years. The predominant causes of death were pneumonia, mentioned 

eight times, and kidney infection with uremia, given in four cases. 

The remaining tiventy-four were living at the time of the 

report. One was sixts.J years and another seventy years of age. 

These tvm cases, reported by Henderson(3 ) and Levy~l3 ) apparently 

had little urogenital pathology. Patients handled by Stumm/8 ) and 

Baxter(2S) were both seventeen years of age, but prognosis for long 

life 1"T8.s poor because of kidney involvement. 

The other twenty living cases were under six years of age, 

most of them in their first year of life. Condition at time of report 

was omitted in many of the early cases, but Eagle and Barrett!42 ) who 
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have five patients living, report that after surgical alleviation 

of urinary obstruction and control of infection by antibiotics, they 

were able to increase kidney function and offer a good prognosis. 

!i'amily History: 

No tendency for fetal anomalies or other unusual feature 

has been noticed. 

Obstetrical Risto!"'£: 

There is nothing remarkable in the obstetrical history; 

the great majority of the cases are products of normal gestations 

and deliveries. 

A.bdominal Muscles: 

No case was found where thorough investigation revealed a 

complete absence of abdominal musculature. The rectus abdominus 

was most consistently present, usually being best developed in its 

upper portion. The external oblique was encountered slightly less 

often while the transversus e.nd the internal oblique may be grouped 

with the lower b.alf of the rectus as the nost frequently deficient. 

Throu~hout the study of the cases, a tendency was noted for the per­

sistence of strands of muscle tissue alons the coste.l margins and 

at the lateral pelvic brim. 

Uroe;e!l_i_-ta_~l_ Syste,~ 

The bladder was dilated and hypertrophied in thirty-eight 

cases. Five patients were reported to have had normal bladders; 

however, in only bro of' these was the condition proved by cystogram, 

surgery, or autopsy. The other three had bladders not palpably 
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enlarged, but one of these went on to develop dilation with signs 

of uremia tvrelve years later~l4 ) The condition of the bladder was 

not mentioned in the other eleven reports. In eleven patients the 

bladder was described as adherent to the umbilicus or anterior 

abdominal wall, while a patent or cystic urachus was reported three 

times. 

Hydro-ureter, usually bilateral, was present in thirty­

~No cases, including every autopsied case except one. Obstruction 

due to kinking or atresia of a ureter was commonf42 ) 

Hydronephrosis, also usually bilateral, was present in 

thirt-<J oases; in four patients one kidney was atrophic and there 

were two with polyoystic kidneys. Some f'orm of kidney pathology was 

demonstrated in every autopsied case except two. 

The urethra was described as unobstructed in fourteen 

cases. Fibrosis of median bar, diverticulQm, prostatic hypertrophy, 

complete atresia, or some other form of obstruction was described in 

nine patients. Since Housden( 32 ) discovered the first urethral 

obstruction in 1934, and emphasized the importance of looking for it, 

this c~ndition has been discovered in forty percent of the oases. 

Testes: 

Of the fifty males being considered, the testes were un­

descended in thirty-nine. In one case belonging to Eagle and 

(42) 
Barrett; they were descended, but bilateral hydrooeles were 

present. Position of the testes was not given in the other ten 

reports. 
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Thoraxt 

The thorax was described as deformed in twenty-five cases. 

The usual abnormalities were pigeon breast and Harrison's groove. 

In six cases the thorax was normal, but it is interesting that these 

six patients were very young at the time of the report. 

Gastro-Intestinal ?.z_stem: 

Anomalies of the gastro-intestinal system have occurred 

in ten cases: 

l. Congenital me~acolon with obstipation.(2o) 

2. Absence of mesoappendix, indicating a minor degree of 

malrotation, discovered incidentally at autopsy.(2l) 

3. Caecum had mesenteljr and lay on the left side of the 

abdomen. The appendix was anterior to the ileo-caecal junction. 

Discovered incidentally at autopsy.(26 ) 

4. Caecum and appendix were near the midline below the 

left lobe of the liver. Caecum, appendix, ascending colon, and 

ileum had com.:.~on mesentary.(35 ) 

5. Stomach, appendix, and caecum were in the right upper 

quadrant while the ascending colon was doubled over and lay anterior 

to a normally placed transverse colon. Cause of death was given as 

diarrhea, pyrexia, and wa.sting.(19 ) 

6. Mesocaecum was extremely long.Ce) 

7. Entire colon was suspended by a free mesentery. 

Discovered incidentally at autopsy.(39 ) 

8. Patient developed signs of intestinal obstruction at 
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two to three days of age. At surgery a volvulus was found in the 

small bowel, and the caecum lay in the right epigastrium firmly 

attached to the posterior abdominal wall by fibrous bands. After 

surGery patient did 1vell.(4l) 

9. Caecum and ascending colon were suspended by free 

mesentery. Discovered by barium enema and flouroscopy done for 

research purposes.(4l) 

10. Caecum incompletely rotated. Discovered incidentally 

at autopsy.(4l) 

other Congenital Anomalies: 

1. Talipes equinovarus was noted six times. 

2. Webbinc; of all the toes was described once.(42 ) 

3. Flexion deformi'bJ of right leg, genu w.lgum. and 

talipes calcaneo valeus.(lB) 

4. Quadratus lumborum muscle vras deficient in four eases. 

5. Congenital dislocation of the hips was present once.(l7 ) 

6 H d . (42) • yposptL.1US • 

PATHOGENESIS 

Although congenital anomalies are frequently multiple, the 

fact that a dilated, hypertrophied bladder and probably hydro-ureter 

and hydronephrosis can be predicted, once the deficiency of abdominal 

musculature has been established, has led most observers to believe 

that the two conditions are ca.usually related. Theories are as 

follows: 
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Abdominal Muscles. 

1. There is.!:. failure of these muscles to develop embryo-

1 er" ~ll (1,9,21,35) 
o9 i_c ...... -~y_. 

The somites from which muscles develop appear in an embl"'IJO 

of about four or five weeks gest~tion. These somites, originally 

primitive mesenchymal tissue, differentiate in their lateral portions 

into myotomes or muscle plates. At about six weeks the myotomes, 

in the lower thoracic segments, fuse to form a single muscle column 

on either side of the developinE spine. This muscle tissue grows 

ventrally and, due to a tangential splitting process, the transverse 

and oblique abdominal muscles are formed. When the ventral edge of 

this muscle sheet splits off longitudinally, we see the beginx1ing 

of the rectus. This process is complete and definitive muscles are 

present at seven weeks.(44 ) 

Now, according to the above theory, there is an arrest of 

development in this chain of events and, therefore, an absence of 

the muscles that are usually formed during th.is period. Facts that 

substantiate this theory are: (a) Serial sections at autopsy in 

two cases reveal large areas with neither muscle tissue nor fibrous 

remains of what might ha.ve been muscle tissue.(9, 35 ) (b) In 

Mollison's(l4 ) case the deficiency of abdominal musculature vras 

present fro:m birth while the dilation and hypertrophy of the urinary 

tract did not develop clinically until the ae;e of twelve years. 

Facts conflicting with the theory a.re: (a) There 1vere 

scattered strands of normal muscle tissue in every case that was 
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thoroughly studied. They occurred chiefly at the costal margin and 

near the lateral brim of the pelvis. These are hard to explain on 

the basis of embryologic arrest. (b) There has ne-ver been, associated 

with this condition, a deficiency of intercostal muscles which develop 

in approximately the same way and at the same time. 

2. Deficiency of abdominal musculature is secondary to urethral 

obstruction and pressure from!. distended bladder. This could occur 

in t\qo ways: (a) Muscles may be prevented from miirating ventrally. 

(b) Secondary atrophy of preformed muscle. 

In considering these two possibilities, the time relation 

becomes important because, if a distended bladder prevents the 

muscles from forming, then it must be a closed hollow viscus into 

which the kidneys are secreting urine before the formation of those 

muscles takes place. 

Now, according to Housden!32 ) the urine is excreted solely 

into the allantois until the seventh week, and not until the ninth 

week does the urethra begin to carry the full urine load. If, as 

has been previously shown, the muscles are completely formed by the 

seventh week, at which time the urethra is only beginning to carry 

urine, then it is not possible for a urethral obstruction and bladder 

distention to prevent the ventral migration of the muscle tissue. 

So we have now to consider the possibility of a secondary 

pressure atrophy of already existing abdominal muscles, a theory 

first advocated bv Stumme(S) in 1903. He postulated that some fonn . -

of urethral occlusion occurred late in embryonic life causing retention 
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of urine and a resultant hypertrophy and dilation of the urinary 

tract. Following the dilation of the bladder and ureters, there 

was either a pressure atrophy of the abdominal muscles or an embar­

rassment of circulation with ischemic atrophy. He believed that the 

obstruction disappee.red later in development. This theory has been 

supported by Garrod and Davies}9 ) Thatcher}1:) Housden} 32 ) Howard}36 ) 

Dout and others}38 ) Irvin and Krous}39 ) and Eagle and Barrett.<42 ) 

Facts that support Stumme(S) are: (a) The transversus, 

internal oblique, and lower half of the rectus are the muscles most 

frequently missing. These are followed by the external oblique and 

the upper rectus in that order. Thus, it is seen that the lower 

abdominal muscles are most often missing and they tend to disappear 

from within outward. (b) 1,fuen frae;ments of muscle are present, they 

are almost always found at the costal e.nd iliac margins, i.e., around 

the periphery of the anterior abdominal wall where pressure from a 

distended bladder would not be exerted. (c) The loose, thin, 

wrinkled abdominal wall visualized in all cases sue;gests previous 

massive distention. (d) In the cases reported b;;r Pels-Leusden<12 ) 

(21) . . 
and Ikeda and Stoesser, there was no evidence macroscopically of 

abdominal muscle tissue, yet on microscopic cross-section, definite 

layers of fibrous tissue were found and interpreted b-<J the pathologist 

as being the remains of muscle layers. 

Argl!!ll.ents against Stumme's hypothesis are: (a) There are 

numerous cases on record of congenital urethral obstruction ~~th 

dilated bladders and ureters, but completely normal abdominal muscu­

lature. (b) In the cases presented by Garrod a."'ld Davies(9) and 
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Lichtenstein~
35

) there was no evidence microscopically of remains 

of muscle tissue. 

3. There is a vascular defect which accounts for both the 

muscular and urogenital pathology. 
(7) 

Dr. Bardeen, to whom Osler ✓ 

referred his case, wrote that under normal conditions the abdominal 

musculature is preceded in the early covering of the abdominal wall 

by a vascular plexus, supplied from above by the internal mammary 

and from below by the epi~astric artery. He postulated that an 

abnormal arra.nr;ement of blood vessels in the embryo prevented the 

formation of this plexus and impeded the growth of the abdominal 

musculature, and that, a.t the same time, circulatory disturbances 

gave rise to the abnornal conditions found in the bladder e.nd ureters. 

4. Deficiencz of abdominal musculature may be caused by intra­

uterine poliomyelitis. This theory has been disproved by three cases, 

Garrod and Davies!9) Hall}ll) and Lichtenstein}35 ) in which serial 

sections were taken throw:;h the spinal cord. The cells of the 

anterior horns were found to be normal in every respect. 

~rogenital ~ystem. 

1. Dilation and hypertrophy of the urinary tract may be 

secondar_;;r to ~ obstruction, structural or functional, at the urethra. 

This obstruction could be cau.sed by axw one of the following: 

(a) Pull of the urachus or fibrous adhesion on the upper 

pole of the bladder creating a constriction of the 

vesicle neck. (S) 

(b) Phimosis.(lO) 

(c) Neuro-muscular incoordination.(3Z) 
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(d) Prostatic hypertrophy.(32 ) 

(e) Atresia.(35 ) 

(f) Diverticula obstructing urethra when full. (37, 4,2 ) 

(g) Median bar fibrosis.(42 ) 

(h) Valve-like folds in prostatic urethra.(
4
0) 

(i) A sharp folding or kinking of the penile urethra in 

utero could conceivably cause obstruction. This has 

not been proved in any case. 

Argu.ments which favor this hypothesis are: (a) Those used 

to support Stum.ma's theory on pressure atrophy of the abdominal muscles. 

(b) The patent urachus reported as present in three cases, could be 

explained on the basis of lovrer urinary obstruction. (c) In the case 

of Daut and others~3
S) the microscopic picture of the dilated ureters 

resembled those which become dilated later in life due to lower 

urinary obstruction. (d) Since Housden emphasized the importance of 

looking for an obstruction, it has been found in 40% of the cases. 

(e) Most of the cases have occurred in the male sex where urethral 

obstruction is most cor:unon. 

Arguments against this theory are: (a) The same as those 

which conflict with pressure atrophy as the cause of abdominal muscle 

deficiency. (b) I\fost cases recorded have shown no urethral obstruc­

tion. 

2. Lack of abdomins.l muscles (accessary muscles of micturition) 

causes excessive work, and therefore hypertrophy and dilation, of the 

urinary structures. Dr. Bardeen~ referring to Osler's(7 ) case, wrote: 
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"It is possible that the lack of resistance, normally met with in the 

abdominal wall, may cause the bladder to expand rather tha.n to empty 

the secretions into the amniotic cavity through the urethra." The 

bladder may then hypertrophy and while the fetus is still in utero, 

aevelop enough power to expell the urine through the urethra. 

This theory is supported by the following facts: (a) The 

ones used to support a priMary developmental defect of the abdominal 

muscula,ture. (b) The urinary bladders in general h9..ve not shown the 

increased trabeculation that is usually present v-ri th ore;anic urethral 

obstruction. 

Objections to this hypothesis are those facts supporting 

urethral obstruction. 

3. Attachment of the bladder to the anterior abdominal wall -------- -- --- -- ---
may cause excessive~ and therefore hypertrophy of~ bladder. 

This theory ori~inated vrith Guthrie}5 ) but has obtained little 

support since only eleven of the fifty-four cases show this attachment. 

Gastro-Intestine.1 System. 

Constipation has been a prominent s:vmptom in the majority 

of cases and it has been noted that defecation is primarily an 

involuntary act. This condition is probe,bly brought about by the 

deficiency of abdominal muscles which normally act as accessory muscles 

of defecation by contracting and increasing intra-abdominal pressure. 

Vfuen these muscles are absent the expelling force comes primarily 

from the smooth muscles in the wall of the rectum which are under the 

control of the autonomic nervous system. 
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A..~ interesting feature of this syndrome which has stimulated 
, 

very little discussion is the frequency of abnormal gut rotation. 

This anomaly has been encountered nine times in the thirty patients 

examined, and Silverman and Huany!41 ) who were specifically looking 

for the defect, discovered it in all three of their patients. Accord­

ing to Dottf43 ) thirty-five of his forty-eight collected cases of 

anomalies of the second stage of rotation, were accidental discoveries. 

ffe concluded that most cases must be asymptomatic, and the fact that 

seven of the nine cases considered here presented no symptoms of 

intestinal obstruction, substantiates his conclusion. Hence, we may 

theorize th~t, had all the patients in this series been examined 

carefully for minor malrotations, the incidence of gut abnormalit'<J 

would have been much hi~her. 

Dott ( 43 ) explains this anoml'l.ly on the follovnng basis, 

The loop of gut in the umbilical sac is ,vithdrawn into the abdominal 

cavity at about the end of the ninth week. By this time the recti 

are already formed, and are normally constricting the opening of the 

sac, quickly closing it off when the gut is withdrawn. If the recti 

are deficient, it is possible that the orifice of the sac remains 

abnormally large and ~ut rotation is unable to take place in the 

usual manner. 

Silverman and Huany(4l) entertain the possibilit:1,r that a 

~eneralized developmental arrest at about the sixth or seventh 1J1reek 

accounts for the malrotation of the gut, the muscular and urogenital 

defects, and conceivably the other anomalies sometimes seen in this 

syndrome. In Hausden's(32 ) case the mother had contracted influenza 
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at precisely this time in gestation. 

Thorax. 

The thor~x was described as deformed in twenty-five of the 

fifty-four cases. The abnormality was usually of the pigeon breast 

type with, at time,, e. Harrison's groove. RespirRtion has been 

observed as thoracic in me.ny of the cases, while roentgenosrams, 

when te.ken, have usually showed a flattened diaphragm.. 

Vvith a deficiency of abdominal musculatures, this set of 

conditions might be anticipated. In abdominal breathing, the diaphragm 

contracts and thus flattens durinG inspiration. The tone of the 

abdominal muscles normally serves as the force which returns the 

diaphragm to the dome-like shape and accomplishes expiration. With 

a. deficiency of the abdominal muscles, the diaphra.gm remains flattened 

and breathin(:c must be accomplished by use of the thora.cic musculature. 

Some writers have speculated that this abnormal respiration., 

with its decreased vital capacity, has been a factor in the high 

incidence of pneumonia as a cause of dea.th.(2B) 

Testes. 

In one cP.se ! 42 ) the testes were fou.'1d in the so!'ctum; the 

oreans were not mentioned in t1.'lfel ve more. In every other patient 

cr~,rptorchism was present and at every autopsy the _i,;la.nds were found 

in the abdominal cavity. 

Eousden(32 ) proposes that, since the testes descend in 

a.bout the eighth month of gestation, the enormous bladder has already 

blocked the pathway to the inguinRl ring, and has thus prevented their 

descent. 
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Those writers who believe that the primary defect in this 

syndrome is an agenesia of the muscle, explain the cryptorchism on 

the basis of abnormally low intra-abdominal pressure. This they 

feel prevents the proper formation of the processus va~inalis and 

the descent of the testes. (35 ) The scrotmn, however, is prEtctically 

always formed. 

PROGNOSIS 

The prognosis depends to a large degree on the aio.ount of 

damaf';e suffered by the urinary tract. As evidenced by Henderson's(3 ) 

and Levy's(l3 ) patients, age sixty and sevent-<J years respectively, 

deficiency of the abdominal musculature is compatible with lone; life 

providing the kidneys are in a good functional state. Neither of 

these patients had symptoms referable to the urinary tract. 

Hovrever, since the incidence of kidney involvement has 

been high and death has ge:r_ierally occurred so early, the prognosis is 

definitely guarded until after a thorough investigation of the urinarJ 

tract has been ma.de. 11'\fi th early institution of modern therapy the 

prognosis for life can be brightened considerably.(42 ) 

TREATMENT 

Problems in therapy include: (a) Correction of obstruc­

tive defects in the urin~.ry tract. (b) Control of infections, 

particularly those of the urinary tract and lower respiratory 

passages. (c) Protection of abdominal viscera. (d) r1!8.nagement of 
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postural defects and overcomine difficulty in walking. (e) Allevia­

tion of constipation. 

In every case of defective abdominal musculature, the urinary 

tract should be explored early in lifei even in the absence of symptoms. 

Patholog,J found is not consistent enough to warrant a definite outline 

of therapy, but separation of adhesions between bladder and umbilicus, 

resection of redundant ureters, resection or dilation of a urethral 

obstruction or any other procedure needed to establish a free flovr of 

urine is indicatedf4l) for it is only with this free flow of urine 

that further kidney da.ma3;e can be prevented and that antibiotics are 

able to control urinary infections. 

The use of abdominal support cannot be over-emphasized. 

Be.xter' s (28 ) patient learned to walk almost immediately when a corset 

was supplied. Defecation becomes easier and constipation is 

alleviated.(4Z) A well-fitted binder helps prevent the almost 

inevitable lordosis, and provides mechanical protection to the vital 

organs of the abdominal cavity. 

CONCLUSIONS 

1. Deficiency of the abdominal musculature is almost exclusively a 

disease of males and is accompanied usually by dilation of the 

urinary tract and cryptorchism. 

2. The pathogenesis has not been definitely established. 

3. Hodern therapy off'ers those patients, with only moderate kidney 

damage, a good prognosis for a reasonably active life. 
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SUMMARY 

A case of congenital deficiency of the abdominal muscula­

ture with associated urinary tract abnormalities is presented and 

the literature on fifty-three pre~ous cases is reviewed. 

The various theories on the pathogenesis are discussed. 

Host recent investigators subscribe to Stumme's(a) theory that the 

syndrome presented is initiated by urethral obstruction, either 

functional or structural, and that the dilation of the urinary tre~ct, 

the deficiency of abdominal musculature, the pigeon breast defolllllity 

of the thorax and the cryptorchism are secondary manifestations 

following this obstruction in orderly and lozical sequence. 

The author tends to agree with this theory, but feels that, 

in view oft (1) Mollison 1 s(l4 ) case, where the muscle deficiency 

existed twelve years before the bladder was enlarged; (2) the cases 

of Lichtenstein(35 ) and Garrod and Davies~
9

) where no remains of 

atrophied muscle was found at autopsy; and (3) the cases of Platti6 ) 

(34) ( 41) 
Smith, and Silverman and Huany, where the bladder was not 

apparently enlarp;ed, there is sufficient evidence that the muscle 

deficiency is the primary fa.ctor to warrant further investigation of 

the subject. It is possible that one etiology will not explain all 

cases. 

:.::odern therapy is outlined and the prognosis discussed. 
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