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Summary. Diffuse glomerulonephritis with the nephrotie syndrome was observcd in two 
patients aged 3 years 8 months and 27 years, both of whom had ventriculo-atrial shunts. Re- 
moral  of the shunts resultcd in marked improvement in the first and complete recovcry in the 
second patient. Serum ~lC-globulin concentrations were initially low and returned to normal 
values. Cultures taken from eerebrospinal fluid and valve grew Staphylocoecus albus in the 
pediatrie patient and were negative in the adult patient. Initial renal biopsies obtained imme- 
diately before shunt removal showed diffuse intra- and extracapillary glomerulonephritis type 
I I I  (crescent formation in over 90 percent of the glomeruli) in the first patient, and diffuse in- 
tracapillary proliferative and exudative glomerulonephritis in the second patient. Repeat bi- 
opsies were performed, on the first patient 22 months, and on the second patient 7 months after 
shunt removal. In the first patient, half of the glomeruli were sclerosed, and the others exhibited 
slight mesangial proliferation with some capsular adhesions. The repeat renal biopsy from the 
adult patient showed mesangial proliferation with lobulation. Immunofluorescence studies in 
both patients revealed positive staining in a coarsely granular pattern against IgG, Ig~ ,  
and fllC globulin. On electron microscopy, subendothelial deposits were still visible in the 
second biopsies of both patients. Glomerulonephritis assoeiated with infected ventriculo-atrial 
shunt is probably mediated by antigen-antibody complexes. Recovery is possible in spite 
of severe renal lesions since the antigen can be eliminated at once by removal of the shunt. 

Zusammen]assung. Bei 2 Patienten im Alter von 3 8/12 bzw. 27 Jahren entwickelte sich 
nach Anlegen eines ventriculo-atrialen Shunt eine diffuse Glomerulonephritis mit nephroti- 
schere Syndrom. Die Entfernung des Shunt führte beim ersten l~atienten zu einer raschen 
Besserung and beim zweiten Patienten zu einer kompletten Heilung des Nierenleidens. Das 
anf/inglich tiefe Serumkomplement (/~IC) normalisierte sich. Bei dem Kinde konnte aus dem 
Liquor und vom Ventil Staphylococcus albus gezüchtet werden. Bei dem erwachsenen Pa- 
tienten blieben die Kulturen steril. Beim ersten Patienten ergab die Nierenbiopsie vor Ent- 
fernung des Shunt eine diffuse intra- und extracapill~re Glomerulonephritis, Typ I I I  (sub- 
akute Glomerulonephritis), beim zweiten eine diffusc intracapillßre proliferative und exsuda- 
tive Glomerulonephritis. Bei beiden Patienten wurde 22, bzw. 7 Monate nach Entfernung des 
Shunt eine zweite Biopsie entnommen. Beim ersten Fall waren rund die H/ilfte der Glomeruli 
hyalinisiert. Die übrigen zeigten m~ßig ausgepr/igte segment/ire L/~sionen. t talbmonde waren 
keine mehr nachweisbar. Beim zweiten PatieNten bestand nach 7 Monaten noch eine deutliche 
mesangiale Proliferation mit Lobulierung der Glomernli. Immunfluorescenzmikroskopisch 
konnte in beiden F/illen in den Glomerulusschlingen IgG, Ig}I undfilC in grob granul/irer Form 
nachgewiesen werden. Elektronenmikroskopisch fanden sich bei beiden Patienten auch in der 
zweiten Biopsie subendotheliale Ablagerungen. 

Die nach einem infizierten ventriculo-atrialen Shunt auftretende Glomerulonephritis ist 
mit großer Wahrscheinlichkeit durch Immunkomplexe bedingt. Da durch Entfernung des 

* Presented in part at the Sccond International Symposium of Pediatric Nephrology, Paris, 
August 25-28, 1971. 
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Shunt das Antigen sofort entfernt werden kann, ist selbst bei schweren Nierenläsionen eine 
weitgehende Besserung möglich. 

Introduetion 

Black  et al. (1965) descr ibed  the  occurrence oB the  nephro t ic  syndrome  in two 
ped ia t r i c  pa t i en t s  hav ing  an  infect ion oB a ven t r icu lo-a t r i a l  shunt  wi th  S taphylo-  
coccus albus.  T r e a t m e n t  b y  va lve  rep lacement  and unt ib iot ic  t h e r a p y  resul ted  in 
a t r ans i en t  i m p r o v e m e n t  of renal  disease in  one pa t ien t .  Microscopic examina t ion  
of renal  t issue showed pro]ißerative g]omerulonephr i t i s  wi th  lobulat ion.  Pos i t ive  
s ta in ing for I g G  and  comp]ement  could be d e m o n s t r a t e d  b y  immunofluorescence 
s t u d y  in  one case. The  au thors  p roposed  an immunologica l  mechan i sm as the  cause 
oB the  renM disease. A l imi ted  number  of s imilar  observa t ions  have  since been re- 
por ted .  The  disease became be t t e r  known  in 1968 when St ickler  et al. (1968) de- 
scr ibed six pa t i en t s  wi th  i ~ e c t e d  ven t r i cu lo -a t r i a l  shunts  and  renal  disease, four  
of which  exh ib i t ed  the  nephro t ic  syndrome.  The infect ing organism in l ive  cases 
h a d  been a coagulase nega t ive  S taphylococcus  and in the  remain ing  one, S taphylo-  
coccus aureus.  I~enal disease i m p r o v e d  in all pa t i en t s  af ter  r emova l  of the  shunt .  
A causal  re la t ionship  be tween  infect ion of a ven t r i cu lo -a t r i a l  shunt  and  p roduc t ion  
of g lomerulonephr i t i s  seems to  be establ ished.  This  condi t ion  offers a unique  
o p p o r t u n i t y  for s tudy ing  g lomerulonephr i t i s  in m a n  since the  p r e s u m a b l y  pa tho-  
genie agen t  can be i m m e d i a t e l y  e l imina ted  b y  removing the  shunt .  

The  scarc i ty  of de ta i l ed  repor ts  and  the  r emarkab le  f indings of r epea ted  renal  
biopsies 7 and  22 month% respect ive ly ,  foilowing shunt  removal ,  have  p r o m p t e d  
us to  descr ibe our two cases. The  in i t ia l  phase  of the  disease in pa t i en t  K.  A. has  
been the  subjec t  of ear l ier  pub] ica t ions  of Stauffer  et al. (1970) and  Molz and  Dos- 
wald  (1970). 

Mater ia ls  and Methods 

Histopathology. Specimens of renal tissue were obtained by open (first biopsy, case K. A.) 
or percutaneous needle biopsy immediately before and 22 months (patient K.A.) and 7 months 
(patient G. G.), respectively, following shunt remova]. 

Light Microscopy. A portion of euch specimen was fixcd in Dubosq-Brazil solution, pro- 
cessed and embedded in paraffin. Seetions cut at 3 tz were stained with hematoxylin-eosin 
(HE), Masson's triehrome stain, periodie aeid Schiff (PAS), and periodic acid silver-methenamin. 

Electron Microscopy. From case K. A. a portion of the second biopsy and from case G. G. 
a portion of both biopsies were eut into 1 mm fragments, fixed for 1-2 h or longer in 2.5 percent 
glutaraldehyde buffered with 0.1 M sodium phosphate, followed by fixation for 1 h in 1 percent 
osmium tetroxide, buffered with 2 M S-collidine and embedded in Epon 812. Ultrathln sections 
were eut on an LKB ultramicrotome and stained with uranyl acetate and lead eitrate. The 
specimens were examined and photographed with a Zeiss EM 9. 

Immunofluorescence Microscopy. Part  of the tissue was rapidly frozen in a solution of iso- 
pentane eooled with liquid nitrogen and sectioned in a cryostat microtome. 

The following sera were utilized in case K. A. : Goat antihuman IgG (Institute for Clinieal 
Tumor Research, Berne), horse anti-human IgA and Igl~ (Dutch l~ed Cross), rabbit anti-human 
fllC globulin (Behringwerke, Marburg), and mono-specific fluoreseein isothiocyanate eonju- 
gated rabbit antisera to goat and horse globulin and goat antiserum to rabbit globulin (Nordie, 
Tilburg). 

All sera utilized in ease G. G. were obtained from Behringwerke, Marburg. Observations 
and photographs were made with a Leitz Ortoplan microscope. 
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(~ase Reports  

Patient K. A. (see Fig. 1), 3 years and 8 months old boy 

In  June  1966 a ventriculo-atrial  shunt  (Pudenz-Heyer) was inserted a t  the age of 8 months  
beeause of rapidly inereasing eommunicating hydrocephalus. The pat ient  was readmit ted  in 
September 1968 because of spiking revers and episodes of gross hematuria.  Urinalysis disclosed 
only traee proteins and some red blood cells (RBC) per high power Iield (hpf). Glomerular 
function and serum protein (7 g/100 tal) were normal. Cultures of urine and cerebrospinal fluid 
were negative. The eause of the hematur ia  was not  determined, and the  pa t ient  was senf home. 
Eight  months  later, i.e., three years after insertion of the shunt ,  he was readmit ted  because of 
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Fig. 1. Clinieal eourse of pa t ient  K. A. (Bx: renal biopsy) 
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fever, vomiting, and edema. On admission this 3 years and 8 months  old boy was severely ill, 
pale, and grossly edematous. Work-up revealed rapidly progressive azotemia» the  nephrotie 
syndrome, hypertension (blood pressure reeordings up to 200/160 mm Hg), severe anemia 
(hemoglobin coneentrat ion 5 g/10O tal), and hepatosplenomegaly. Serum values: blood urea 
ni trogen (BUN) rising from 17 to 81 mg/100 ml, total  protein 4.1 g/100 ml, a lbumin 2.6 g/100ml, 
cholesterol 185 mg/100 ml. There was massive proteinuria and gross hematuria.  The ASO fiter 
was normal ( < 50 Todd units), and fllC globulin in the serum was low. Cultures of Staphylococ- 
cus albus were grown from the spinal fluid and valve, bu t  not  from either blood or renal tissue. 
An open kidney biopsy was performed and the infected shunt  was removed. Rapid clinical 
improvement  followed, and serum filC globulin re turned to normal values. Repeated spinal 
raps were only initially required since the hydroeephalus arrested spontaneously. However, 
the serum concentration of creatinine has remained slightly elevated, and significant proteinuria 
wi thout  the nephrotic syndrome was still present two years later. At  this time, a second renal 
biopsy was performed. The pat ient  has remained clinically we]l since, bu t  is receiving anti-  
hypertensive drugs because of elevated blood pressure (180/125 mm Hg). At  follow-up in 
March 1972 clearance of ereatinine was 53 tal /min per 1.73 m e, maximum osmolality in urine 
was 570 mosmol/kg, serum proteins were 5.7 g/100 ml, and serum albumin was 3.1 g/100 rel. 
Only borderline microseopie hematur ia  was observed. 

13" 
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Fig. 2. Clinieal eourse of patient G. G. 

Patient G. G. (see Fig. 2), 27 year old female 

Obstructive hydrocephalus caused by a tumor of the basal ganglia was diagnosed in July 
1968 and was treated by inserting a ventriculo-atrial shunt (Spitz-I-Iolter) and by local irra- 
diation. The patient did quite well for the next two years. In July 1970 she first noticed swel- 
ling of her legs and had an occasional spiking temperature. On admission in October 1970 the 
nephrotic syndrome was diagnosed. There was only slight anemia (hemoglobin concentration 
9.0 g/100 ml) and no hepatosplenomegaly. Laboratory values: BUN 20 mg/100 tal, serum 
creatinine 0.9 mg/100 ml, serum protein 3.5 g/100 ml, albumin 1.9 g//00 tal, eho]esterol 190 mg/ 
100 ml, massive proteinuria, microscopic hematuria (10-40 I~BC per hpf) and pyuria (30 to 
70 WBC per hpf), in spite of repeated negative urine cultures. Tests for lupus erythematosus 
and antinuclear antibodies were negative; the AS0 titer was below 50 Todd units. No micro- 
organism could be cultured from the b]ood or valve, and the spinal fluid could not be examined. 
A pereutaneous renal biopsy was performed, and the shunt, which no longer functioned, was 
removed resulting in rapid clinical improvement and sudden decrease in proteinuria. Seven 
months ]ater, a second renal biopsy was done. Serum creatinine was then 0.8 mg/100 tal, and 
urinalysis showed only trace protein and microscopic hematuria (8 10 I~BC per hpf). At her 
fast fo]low-up in August 1971, serum albumin was 4.1 g/100 ml, and only minimal hematuria 
(3-5 RBC per hpf) persisted. 

Histopathological 0bservations 

Patient K. A. 
First Biopsy ( t tZ 6598/69) : 

Light Mieroscopy. 30 glomeruli  are seen. More t h a n  90 percent  exhibi t  ex t ra  
capi l lary proliferat ion with crescent formation,  and  all show diifuse in t racapi l la ry  
proliferat ion (Fig. 3). Some of the crescents are a l ready sclerosed. Deposits of f ibrin 
are occcasionally seen between the proliferating epithelial cells. Isolated tuf ts  ar~ 
compressed by  crescents. The tubules  are di lated and  their  epi thel ium is f lat tened.  
There is in ters t i t ia l  edema with p redominan t ly  periglomeru]ar infi l trates of r o u n d  

ce]ls. The blood vessels are normal .  
Diagnosis. Diffuse intra-  and  extracapi l lary glomerulonephrit is ,  type  I I I  1 (sub- 

acute glomerulonephrit is) .  

Nomenclature according to Habib (1970). 
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Fig. 3. Patient K. A., first biopsy. Diffuse intra- and extracapillary glomerulonephritis type 
III. Over 90 percent of the glomeruli exhibit extracapillary proliferation with crescent 
formation, and all show diffuse in tracapillary proliferation PAS, × 160, HZ 6598/69 

Immuno[luorescence Study (Dr. H. J. Plüss, Laboratory of Oncology, Univer- 
sity Children's Hospital, Zurich). All glomeruli contain IgM, and to a lesser extent, 
IgG and fllC complement in a coarsely granular pattern. No IgA was detected. 

Second Biop«y (tIZ 8220/71): 

Light Microscopy. The histological picture is entirely different from the first 
biopsy. Approximately half of the seventeen glomeruli are hyalinized. Only one 
crescent is still distinguishable. In the remaining glomeruli, there is no epithelial, 
but slight mesangial pro]iferation with small areas of sclerosis, some capsular ad- 
hesions, and occasional thickening of the wall of capillary loops (Fig. 4). There is 
focal tubular atrophy and interstitial fibrosis. The epithelium of the remaining 
tubules is intact. The blood vesse]s appear normal. 

Immunofluorescence Study (Dr. H. J. Plüss). Antisera produced minimal 
(against IgG and fibrinogen) or no (against IgM, IgA and fllC globulin) staining, 
but only two glomeruli could be examined. 

Ultrastructural Findings. Only a few completely normal capillary loops are 
present. There is irregular thickening or proliferation of endothelial and 
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Fig. 4. Patient K. A., second biopsy. Approximately 50 percent of the glomeruli are sclerosed. 
In the remaining glomeruli, there is focal intracapillary proliferation with some capsular ad- 

hesions. HE, × 100, HZ 8220/71 

mesangial cells and an increase of mesangial matrix.  I n  some loops there is 
partial  or tota l  circumferential mesangial interposition. The border on the epi- 
thelial side of the glomerular basement  membrane  is smooth, but  there is slightly 
nodular  thickening on the endothelial side of the membrune.  Less frequently,  fine 
granular  subendothelial deposits in both  ob]iterated and relatively normal  ca- 
pillary loops are found (Fig. 5). The epithelial foot processes are orten coalesced. 

Patient G. G. 
First Biopsy (HZ 20,322/70) : 

Light Microscopy. The biopsy contains 8glomeruli. One is sclcrosed, and the 
remaining seven are uniformly altered. There is distinct intracapil lary prolifer 
at ion with partial  or total  obliteration of the capillary lumen and accumulut ion 
of polymorphonuclear  leucocytes (Fig. 6). I n  addition, there are areas of fi- 
brinoid necrosis in some capillary loops. The tubules, intersti t ium, and blood 
vessels are normal  with the exception of isolated foci of round cell infiltration. 
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Fig. 5. Patient K. A., seeond biopsy. Detail of a glomerular eapillary loop with a hyperplastic 
endothelial (E) eell and with a fine granular subendothelial deposit (D). Epithelial foot pro- 

eesses are partiMly fused. Eleetronmierograph 1386/71. × 42000 (redueed to 7/9) 
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Fig. 6. Patient G. G., first biopsy. There is diffuse intracapillary proliferation with accumu- 
lation of polymorphonuclear leucocytes. HE, × 350, ttZ 20,322/70 

Diagnosis. Diffuse intracapillary proliferative and exudative glomerulonephritis. 
Ultrastructural Findings. The lumen of most glomeru]ar capfllary loops is 

narrowed or totally obstructed by  endothelia] or mesangial cells and by  mono- 
and polymorphonuclear ]eucocytes (Fig. 7). Numerous smal] and large, fine gran- 
ular electron-dense deposits are located between the glomerular basement membrane 
and the endothelial cells (Fig. 7). The basement membrane itse]f is not thickened, and 
its lamina densa is intact. Polymorphonuclear cells are often found betweenthe endo- 
thelial cells and the basement membrane next  to the endothe]ial deposits (Fig. 8). 
Some polymorphonuclear cells are necrotic. There is occasional fusion of the epi- 
the]ial foot processes. The mesangial matr ix  is slightly increased. 

An immunofluorescence study was not performed. 

Second Biopsy (t tZ 11,825/71): 

Light Microscopy. In  contrast to the first biopsy, the glomerular capillary 
loops are no longer obstructed, but  there is still distinct mesangial prolfferation 
with lobulation of the glomern]ar ruft  (Fig. 9). The basement membrane oB some 
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Fig. 7. Patient G. G., first biopsy. Most glomerular loops are ~otally obstructed by prolifera- 
ring endothelial and mesangial cells and polymorphonuelear leueoeytes (PM). Subendothelial 
eleetron-dense deposits (*) differing in size are seen. Electronmierograph 2181/70. × 9000 

(reduced to 7/9) 
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Fig. 8. Patient G. G., first biopsy. Detail of a glomerular capillary loop. An endothelial (E) 
cell is separated from the underlying basement membrane by a polymorphonuclear leucocyte 
(PM) which lies in close proximity to an electron-dense deposit (*). Epithelial foot processes 

are partially fused. Electronmicrographs 2180/70. × 42000 (reduced to 7/9) 
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Fig. 9. Patient G. G., seeond biopsy. There is distinet lobulation of the glonlerulus with pre- 
dominant mesangial cell proliferation and slight centrolobuIar sclerosis. PAS, × 400, HZ 

11,s25/71 

glomerular capillaries is focally thickened and appears split on silver staining. 
There are rare areas of tubular a t rophy and interstitial fibrosis. Whfle there is 
distinct intimal thickening of the arteries, the arterioles appear normal. 

Immuno]luorescence Study (Dr. P. Grob, Laboratory  of Immunology, Uni- 
versity Itospital,  Zurich). I t  showed positive staining in a coarsely granular pat tern  
of the glomeru]ar basement membrane for IgG, IgM and / / IC  g]obu]in and rarely 
for fibrinogen. 

Ultrastructural Findings. The walls of many  capfllary loops are thickened be- 
cause of interposition of mesangial cells between the basement membrane and the 
endothelial cells resulting in formation of a second basement membrane-like layer 
on the endothelial side (Fig. 10). Subendothelial osmophilic deposits, some with 
central cores of diminished electron deusity, are still vJsible in many  capillary 
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Fig. 10. Patient G. G., second biolosy. Detail of a glomerular capillary loop. Two subendo- 
thelial deposits (*) with central cores of diminished electron density are seen. The capillary 
wall is thickened by mesangial interposition and deposits. The capillary lumen (C) is patent. 

Electronmicrograph 1567/71. X 10000 (reduced to 7/9) 
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loops (Fig. 10). Mesangial proliferation and formation of mesangial matrix in the 
eenter of the lobules are mueh morë pronouneed than in the first biopsy. The foot 
processes of the epithelial eells are only moderately eoalesced. 

Discussion 

In most cases of glomerulonephritis associated with infected ventriculo-atrial 
shunts, S. albus has been cultured from the valve. This microorganism was not 
considered to be pathogenic until S. albus septicemia was described in patients 
having prostheses in the circulatory system (see Smith et al., 1958). Only occasion- 
ally have other microorgarrisms, e.g., S. aureus (Stickler et al., 1968), Micro- 
coccus (Holland, 1967 ; Kaufman et al., 1969) and B. cereus (Campbell et al., 1971), 
been observed in patients with shunt nephritis. Although no organism could be 
cultured from the valve of patient G. G., the elinieal course and renal biopsy find- 
ings strongly suggest that  infeetion of the valve must also have oecnrred. Absenee 
of hepatosplenomegaly in this Gase is rather unusual and is probably related to 
removal of the shunt at a relatively early stage of the disease. In addition, nearly 
all eases reported so Iar wert children in whom ënlargement of the liver and spleen 
oceurs more rapidly than in adult patients. 

There is strong evidence that  the pathophysiology of glomerulonephritis asso- 
ciated with infeeted ventrieulo-atrial shunts has an immunologieal basis. Theo- 
retically, two other mechanisms are possible; namely, direet baetërial emboli- 
zation, and thrombotie microangiopathy. The first is exeluded as a result of eom 
sistently negative bacterial cultures from renal tissue and negative Gram stains 
(Stiekler et al., 1968; patient K. A.). Thrombotic mieroangiopathy presents with a 
different elinieal picture and pathology; there is thrombosis of the afferent arte- 
rioles and glomerular eapillary loops, as well as splitting of the glomerular basement 
membrane (Habib et al., 1969). Furthermore, no signs of hemolytic anemia (burr 
eells, thrombocytopenia), eharaeteristic of thrombotie mieroangiopathy, have been 
reported in cases of shunt nephritis exeept for one observation by Campbell et al. 
(1971). An immune pathogenesis of the antigemantibody complex type is strongly 
suggested by the presence of 1) granular deposits of IgG and fllC globulin on the 
glomerular basement membrane, 2) subendothelial eleetron-dense deposits, and 
3) hypocomplementemia returning to normal levels after removal of the shunt. 
Labeled antibodies against S. albus would be expeeted to produce positive stain- 
ing along the glomerular basement membrane on immunofluoreseent study. This 
has indeed been observed in the patient described by Kaufman and MeIntosh 
(1971). Electron-dense deposits on the endothelial side of the glomerular basement 
membrane most likely eorrespond to immune eomplexes. Deposits similar to those 
seenin our study have been described in patients of Rames et al. (1970), Bauby (1972) 
and Monerieff et. al. (1973). The deposits resemble those observed in patients with 
lupus nephritis. No deposits on the epithelial side of the glomerular basement 
membrane (so-ealled humps), frequently sten during the acute stage of post- 
streptoeoccal glomerulonephritis and also deseribed in patients with endoearditis 
due to a coagulase positive Staphyloeoccus (Gutman et al., 1972), have been ob- 
served in patients with shunt nephritis. The statement of Kaufman and MeIntosh 
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(1971) tha t  " the  morphological and immunohistological characteristics of shunt 
nephritis and postsfreptococcal glomerulonephritis are indistinguishable" may 
therefore be debatable. 

Infeetion of a ventricu]o-atria] shunt does not necessarily lead to glomerulo- 
nephritis. In  a retrospective study, glomerulonephritis oceurred in only one patient 
(Patient K. A.) in a series of 13 patients with infected ventrieulo-atrial shunts (Molz 
and Doswald, 1970). Development of glomerulonephritis probably depends on a 
favorable immunological environment as suggested experiments of Dixon et al. (1961 ). 

A striking feature of both repeat renal biopsies was the finding of numerous 
subendothelial electron-dense deposits even 7 and 22 months, respeetively, after 
removal of the shunt, and of granular deposits of IgG, IgM and/~IC globulin on 
immunofluorescence microscopy in the seeond biopsy of patient G. G. Repeat 
renal biopsies after removal of the shunt have only been reported in two instanees 
(Stiekler et al., 1968; Bauby, 1972). Stiekler et al. (1968) noted in their first case 
(biopsy nine months after shunt removal) that  on light mieroscopy 20 out of 24 
glomeruli were hyalinized and that  the remaining four had hypereellularity in the 
center of the lobules and thickening of the capillary basement membrane. Unlike 
in our two patients, in the first case described by Bauby (1972), finely granular 
electron-dense deposits which were seen on the original biopsy could not be de- 
tected at the second biopsy eight months after removal of the shunt. Formation of 
deposits is unlikely to oecur once the anfigen is removed. I t  is rather suggested that  
the original deposits persist for an extended period of time in eertain situations. 
The continuing presence of subendothelial deposits may east seine doubt on the 
long-term outcome in certain patients. Lasting proteinuria and secondary elevation 
of blood pressure were indeed observed in patient K. A. 

The difficulty in evaluating the prognosis from the renal biopsy alone is stri- 
kingly doeumented by patient K. A. The first renal biopsy was interpreted by 
different pathologists as : subacute glomerulonephritis, malignant glomeru]onephri- 
tis, rapidly progressive glomerulonephritis, and intracapil]ary and extraeapillary 
glomerulonephritis type I I I  of Habib (1970). The prognosis in any case was expeet- 
ed to be extremely poor. In a series of patients with similar renal biopsy findings 
observed by R. Habib, all expired in terminal renal failure within 20 months 
(Proesmans, 1971). Fo]lowing more recent investigations of Sonsino et al. (1972), 
simple extracapillary glomerulonephritis should be carefully distinguished from 
combined extra- and intracapillary glomerulonephritis. In their series of 31 ob- 
servations all presenting with crescent formation in more than 60 percent of the 
glomeruli, 20 patients, many of them with signs of systemic disease, belonged to the 
group with simple extracapillary proliferation. Immunofluorescence studies were 
negative in seven of eight of these patients, and only four were alive at the time of the 
report. On the other hand, only a minority (two of eleven) of the ]atter group of 
eombined extra- and intracapillary glomerulonephritis went into terminal renal 
failure. These patients were generally younger and often had preceding upper re- 
spiratory infections in their history. On immunofluorescence study, positive stain- 
ing in a granular pattern was observed in three of live eases examined. Our first 
ease bnd others with shunt nephritis (Black et al., 1965; Stickler et al., 1968} 
clearly belong to the latter group with intra- and extracapillary proliferation. A 
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rela t ively good prognosis may  thus  be ant ic ipa ted  even in the presence of severe 
renal  damage, especially as the ant igen  can successfully be e l iminated by  removal  
of the shunt .  

We are indebted to the late Dr. W. Scheitlin, Department of Medicine, for performing the 
renal biopsies in patient G. G. ; to Dr. H. J. Pliiss, Department of Pediatrics, University Chil- 
dren's Hospital, for the immunofluorescence studies in case K. A. ; to Dr. P. Grob, Department 
of Medicine, for the immunofluorescence studies in case G. G. ; and to Dr. U. Stauffer, Depart- 
ment of Pediatric Surgery, and Dr. A. Ganzoni, Department of Medicine, for providing clinical 
data. 

Appreciation is expressed to Mrs. M. Schneeberger for skillful technical assistance. 
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