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ABSTRACT

A case of ju ve ni le nephro pa thy in a two-year-old male Boxer is re por ted. Cli ni cal as pects, blood ana ly sis,

re nal pa tho lo gy and ex tra re nal chang es are des cri bed. The re nal chang es main ly con si sted of tu bu lar and

glo me ru lar atrop hy, tu bu lar swel ling, tu bu lar and glo me ru lar hy a li ne casts, mi ne ra li za ti on, glo me ru lar ba -

se ment mem bra ne thic ke ning and cap su lar fi bro sis. The main ex tra re nal le si ons, which con si sted of a ne -

cro ti zing in flam ma to ry re ac ti on, were lo ca li zed in the en do car di um and my o car di um, as well as in the aor ta 

and trun cus pul mo na lis.  Addi ti o nal ly, a sep ti ce mia link ed to a lo ca li zed pu ru lent in flam ma ti on in the neck

was no ted.

SAMENVATTING

Een ge val van ju ve nie le ne fro pa thie bij een 2 jaar oude Boxer reu wordt be schre ven. De kli ni sche as pec ten, de

bloed ana ly se, re na le pa tho lo gie and ex tra re na le ve ran de ring en wor den ver meld. De re na le ve ran de ring en be ston -

den voor na me lijk uit tu bu lai re en glo me ru lai re atro fie, tu bu lai re zwel ling, tu bu lai re and glo me ru lai re hy a lie ne af -

zet ting, mi ne ra li sa tie en glo me ru lai re verd ik king van de ba saal mem braan en cap su lai re fi bro se. De voor naam ste

ex tra re na le let sels wer den te rug ge von den in het en do card en my o card even als in de aor ta en trun cus pul mo na lis en

be ston den uit een ne cro ti se ren de on ste kings re ac tie. Bij ko mend werd er een sep ti ke mie op ge merkt ge as so cieerd

met een ge lo ka li seerd et te ri ge ont ste king in de nek.

INTRO DUC TI ON

Chro nic re nal in suf fi cien cy is a com mon fin ding in

dogs. It is usu al ly con si de red to be a dis e a se of ol der

dogs. Ho we ver, re nal dis e a se as so ci a ted with chro nic

re nal in suf fi cien cy has also been des cri bed in im ma -

tu re or young dogs of se ver al breeds, pre sen ting va ri ous

pa tho lo gi cal forms (Pi cut and Le wis, 1987; De Bos -

sche re et al., 1998; Pee ters et al., 2000). The ju ve ni le

nephro pa thies in clu de a va rie ty of morp ho lo gi cal dis -

e a se en ti ties such as age ne sis, hy popla sia, dys pla sia,

pri ma ry cys tic dis e a se, glo me ru lo pa thies, tu bu lo -

inter sti ti al nephro pa thies and tu bu lar trans port dys -

func ti on. Whe ther ju ve ni le nephro pa thy, which is due 

to dis or ga ni zed nephro ge ne sis, has a fa mi li al ba sis in

dogs is ques ti o na ble, alt hough se ver al pa tho lo gi cal

en ti ties of this group have been pro ven to be

‘hereditary’ or ‘familial’ (Roels et al., 1997; Pee ters et 

al., 2000). The con di ti on has been shown to be in he ri -

ted in the Lha sa Apso and Shih Tzu breeds, pro ba bly

with an au to so mal re ces si ve mode of in he ri tan ce (Hop pe

et al., 1990; O’Brien et al., 1882). 

For most of the ca ses of nephro pa thy, only ad van -

ced cli ni cal signs and end-sta ge le si ons are des cri bed.

The age of on set of re nal fail ure va ries from a few

weeks to se ver al ye ars, but in most ca ses it oc curs be -

tween four and 18 months (Maxie, 1993).

This ma nu script des cri bes a case of ju ve ni le nephro -

pathy in a Boxer with en do car di al and my o car di al le -

si ons and sep ti ce mia. Addi ti o nal ly, a pe dig ree stu dy

was per for med in or der to find in di ca ti ons for a

‘familial‘ or ‘hereditary’ ba sis of this pa tho lo gy in

this breed.
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MA TE RI AL AND ME THODS

Case

A male Boxer (pe dig ree) ori gi na ted from a lit ter of

two male pups. At the age of 8 months, the dog pre sen ted 

crip pling at the end of agi li ty trai ning ses si ons, which

was de ter mi ned to be due to a de for ma ti on of the el bow

(see ra di o graphs). At the same time (8 months) the dog

ma ni fe sted in con ti nen ce whi le wal king but no tre at -

ment was ini ti a ted. At the age of 12 months, the ani -

mal pre sen ted a de cre a se in ap pe ti te and sho wed more 

apa thy. At the age of 16 months the dog was pre sen ted

to the ve te ri na ri an with a uri na ry block ade, which was 

tre a ted with a pro be, a spe ci al uri na ry diet and Incu-

rin (Estri ol PhEur, Inter vet, Box meer, The Ne ther -

lands). At the age of 23.5 months, the ani mal was pre -

sen ted with an und eter mi ned con junc ti vi tis fol lo wed

by a swel ling in the neck (uni la te ral) and left cheek

(man di bu lar re gi on), which was tre a ted with an ti bi o -

tics. Ne ver the less, the swel ling re ap pe a red af ter a

week. The ani mal also sho wed pain when ab do mi nal

pal pa ti on was per for med. Due to the con ti nu ous de -

cli ne of the dog’s ge ne ral con di ti on (in cre a sing apa -

thy and ema ci a ti on), it was de ci ded to eu tha ni ze the

ani mal. Be fo re eu tha na sia, a blood sam ple and a

punch bi op sy of the swel ling in the neck were ta ken in

or der to do a stand ard he ma to lo gi cal eva lu a ti on and

to per form cy to lo gic and bac te ri o lo gic eva lu a ti on of

the swel ling. 

Ne crop sy

After eu tha na sia, the ani mal was brought in for ne -

crop sy. Ma cros co pi cal le si ons were des cri bed and

sam ples were ta ken for fur ther his top atho lo gi cal exa -

minati on. The pH of the sto mach was me a su red using

a qua li ta ti ve co lor me thod (Uni ver sal Pa per Indi ca -

tor; UCB).

His to lo gy

For his to lo gi cal exa mi na ti on, sam ples from the

kid neys, le si ons in the he art (left at ri al wall, trun cus

pul mo na lis and aor ta), my o car di um, in ter cos tal mus -

cles, pros ta te, blad der and li ver were ta ken. The tis su es

were fixed in a 4% phosp ha te-buf fe red for mal de hy de

so lu ti on, pro ces sed rou ti ne ly, pa raf fin- em bed ded

and sec ti o ned at 5 µm. All sec ti ons were stai ned with

he ma toxy lin and eo sin, and for the kid neys also Von

Gie son and Congo Red stai ning were ap plied.  

RESULTS

La bo ra to ry fin dings

The he ma to lo gi cal exa mi na ti on was rat her li mi -

ted, wit hout any con trol of the re nal pa ra me ters. The

pa ra me ters which were ab nor mal were an in cre a sed

se di men ta ti on rate (35mm/h)(nor mal < 20), de cre a -

sed he ma to crit (33%) (nor mal 36-54) and erythro cy -

tes (4.06 x106/µl) (nor mal 5.0-8.5) and an in cre a sed

le vel of leu co cy tes (44.77 x102/µl) (nor mal 4.5-16.0)

main ly due to an in cre a se in neu trop hi les (36.43 x103/µl)

(nor mal 1.8-7.0) and mo no cy tes (2.66 x103/µl) (nor mal

0.4-1.0). The mi cro bi o lo gi cal and cy to lo gi cal exa mi na -

ti on of the swel ling in the neck re ve a led no bac te ria, but

only epi the li al cells (pro ba bly of sa li va ry gland ori gin)

in ter la ced with leu co cy tes.

Ne crop sy

At ne crop sy, the ani mal sho wed pro mi nent de hy -

dra ti on and cachexia. The swel ling in the neck was vi -

si ble as a lo ca li zed ele va ti on of the skin sur fa ce,

which when ope ned was found to be a lo ca li zed pu ru -

lent non-en cap su la ted pro cess be tween the left mus -

cles of the cra ni al third of the M. long us ca pi tis. The re

was no swel ling at the le vel of the cheek. The he art

(both the vent ri cu lar and the at ri al sec ti ons) was di la -

ted (bi la te ral ly). The re were yel lo wish pla ques (ir re -

gu lar pat tern) on the en do car di al site of the left at ri um

(Fig. 1) and abo ve the aor tic val ves. Cal ci fi ca ti on le -

si ons were no ted abo ve the val ves of the trun cus pul -

mo na lis. The sto mach con tai ned only mu cus in ter la -

ced with small di ge sted blood frag ments and had a pH

of 6. The pros ta te was en lar ged, with two pro noun ced

lo bes on the dor sal side. The wall at the exit of the

blad der had se ver al red dish points. The kid neys were

re du ced in size, with the right being much smal ler

than the left. The cap su les were dif fi cult to re mo ve

and the re nal sur fa ces were dis tinctly lo bu la ted (Fig. 2).

They had a rub be ry cut sur fa ce and the cor ti ces were

une ven ly nar row and pale. The lungs were cong ested

and sho wed al ve o lar emp hy se ma.

His top atho lo gy 

The left at ri al wall sho wed the su ben do car di al and

su per fi ci al my o car di al dif fu se den se pre sen ce of

inflam ma to ry cells (neu trop hi lic gra nu lo cy tes, lymp ho -

cytes and plas ma cells) with de ge ne ra ti on and ne cro -

sis of the mus cle tis sue in vol ved. A si mi lar in flam ma -

to ry re ac ti on was no ti ced in the aor ta wall. The
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trun cus pul mo na lis sho wed pro mi nent cal ci fi ca ti on

si tes in the tu ni ca me dia.

The kid neys pre sen ted bi la te ral seg men tal in ter sti -

ti al cor ti cal and me dul lar fi bro sis with de cre a sed

num bers and atrop hy of tu bu li and glo me ru li. The re -

mai ning tu bu li sho wed fo cal clou dy swel ling and in -

tra lu mi nal de po si ti on of hy a li ne casts (cy lin ders and

glo bu les). Fo cal mi ne ra li za ti on was also no ted in the

proxi mal con vo lu ted tu bu les and glo me ru li. Addi ti o -

nal ly, se ver al glo me ru li pre sen ted ba se ment mem bra ne

thicke ning (Von Gie son po si ti ve) and cap su lar scle ro -

sis (Fig. 3). Other glo me ru li were atrop hic, and in tra -

lu mi nal casts of pro tei na ce ous ma te ri al were pre sent

in Bowman’s spa ce. The re was fo cal in ter sti ti al mo -

no nu clear in flam ma to ry cell in fil tra te (lymp ho cy tes

and plas ma cells) in both cor tex and me dul la. Pri mi ti -

ve tu bu lar and glo me ru lar struc tu res, re sem bling tho -

se seen in the nephro ge nic zone of the fe tal kid ney,

were pre sent in the fi brous are as. Cal ci fi ca ti on of the

ba se ment mem bra nes of Bowman’s cap su le and cor -

ti cal tu bu les was also ob ser ved. Congo red stai ning

re ve a led no amy loid de po si ti on.

The pros ta te sho wed se ver al lo bu li of hy per plas tic

epi the lia in ter la ced with a fo cal mo no nu clear in flam -

ma to ry cell po pu la ti on. The red dish points in the

blad der wall were found to be no du lar si tes of mo no -

nu clear in flam ma to ry cells. The li ver sho wed dif fu se

(main ly cen tra lo bu lar) cong esti on with the fo cal in -

tra vas cu lar pre sen ce of rare neu trop hils, which were

also in ter la cing the red blood cells be tween the he pa -

to cy tes.

DIS CUS SI ON

Ju ve ni le nephro pa thies are cha rac te ri zed by re nal

fail ure, most ly in im ma tu re or young adult dogs, which 

can not be as so ci a ted with pri ma ry re nal in flam ma ti on

(Maxie, 1993). The pre sen ce of a sub acu te, neu trop hi lic

in flam ma to ry re ac ti on in the left at ri al wall and aor ta,

the blood re sults and the pre sen ce of the pu ru lent my o -

si tis of the mus cles of the neck could have led to the as -

sump ti on that the ani mal had a sep ti ce mia that could

have also af fec ted the kid neys. Ne ver the less, gi ven the

animal’s his to ry, the uri na ry pro blems see med to have

been pre sent long be fo re (16 months of age) the re was

any in di ca ti on of an in flam ma to ry re ac ti on (only seen

at the age of 23.5 months). 

Fur ther mo re, the his to lo gi cal chang es in both kid -

neys (mi ne ra li za ti on, in ter sti ti al fi bro sis and glo me -

ru lar scle ro sis) were of a chro nic na tu re (Maxie,

1993) and si mi lar to the ca ses of ju ve ni le nephro pa thy 
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Fi gu re 1. Ma cros co pi cal as pect of the en do car di al
sur fa ce (left he art): yel lo wish de co lo ra ti on and
thic ke ning of the en do car di um of the left at ri um
(ar rows).  

Fi gu re 2. Ma cros co pi cal as pect of left (A) and
right (B) kid ney: pro mi nent ir re gu lar sur fa ce and
shrink age.

Fi gu re 3. Mi cros co pi cal ima ge of a glo me ru lus:
ba se ment mem bra ne thic ke ning and cap su lar scle -
ro sis (ar rows) (He ma toxy lin Eo sin (H.E.)). 



des cri bed in the li te ra tu re. In the Boxer breed, only

two ca ses have been des cri bed un til now. The first

case (Luc ke et al., 1980) was an 18-month-old male

with po ly dip sia, stun ted bo di ly con di ti on, good ap pe ti te 

and oc ca si o nal vo mi ting. The se cond was a 7-month-

 old male with right hind limb la me ness for 2 months,

po ly u ria, po ly dip sia, pro gres si ve mus cu lar was ting,

re du ced ap pe ti te, cachexia and un der si zed sta tu re

(Pee ters et al., 2000). The his top atho lo gi cal le si ons in 

the kid neys ob ser ved in the pre sent case con si sted of a 

com bi na ti on of the le si ons ob ser ved in the se two ci ted 

ca ses. The aty pi cal con nec ti ve tis sue chang es wit hout 

cyst for ma ti on des cri bed in an 18-month-old Boxer

(Luc ke et al., 1980) were main ly cha rac te ri zed by the

pre sen ce of seg men tal wide fi brous bands ex ten ding

from the cap su lar sur fa ce to the pel vis and al ter na ting

with are as of re la ti ve ly nor mal pa ren chy ma, oc ca si o nal

foci of lymp ho cy tes and mo no cy tes, tu bu lar atrop hy

and va ry ing de grees of glo me ru lar tuft scle ro sis, di la -

ta ti on of Bowman’s cap su le and pri mi ti ve tu bu lar and

glo me ru lar struc tu res. The se con nec ti ve tis sue chan -

g es were no ted to be com bi ned with the ty pes of le si -

ons des cri bed in the 7-month-old case (Pee ters et al.,

2000), in clu ding mi ne ra li za ti on of the ba se ment

mem bra ne of tu bu les and Bowman’s cap su les. Unli ke 

the Pee ters case, no cys tic di la ta ti on of the uri na ry

spa ces was ob ser ved in the pre sent case.  

Addi ti o nal ly, Mink us et al. (1994) also re por ted

my o car di al al te ra ti ons in a se ries of ca ses of ju ve ni le

nephro pa thy in Ber ne se moun tain dogs. The my o car -

di al le si ons were cha rac te ri zed by ne cro ti zing ar te ri -

tis and foci of my o car di al cell ne cro sis as so ci a ted

with in flam ma to ry in fil tra tes (neu trop hils, lymp ho -

cy tes and plas ma cells). Si mi lar chang es were also

des cri bed in a Wei ma ra ner bitch (Roels et al., 1997).

The se le si ons can be link ed to the ar te ri o lar le si ons

des cri bed in ure mic ani mals cau sing is che mia and

dys trop hy of my o car di al cells (Maxie, 1993; Mink us

et al., 1994). In such ca ses, car di ac mur murs, la me ness

and py rexia can oc cur when the en do car di tis in vol ves

the val vu lar tis su es, com mon ly le a ding to de ath (Ro bin -

son and Maxie, 1993). 

Although our he ma to lo gi cal data were li mi ted and

were ta ken in the fi nal sta ge of the dis e a se, we were

able to find si mi lar chang es as des cri bed in ot her ca -

ses of ju ve ni le nephro pa thy, in clu ding ane mia. The

pro noun ced in cre a se of leu co cy tes, main ly con sis -

ting of neu trop hils, in di ca tes the pre sen ce of a sep ti -

ce mia. As chro nic re nal fail ure has been pro ven to in -

du ce im mu no de fi cien cy, thus ex plai ning the very

high fre quen cy of bac te ri al in fec ti ons in pa tients suf -

fe ring from this pa tho lo gy (Con tin et al. 2003; Shar -

ma et al. 2000), link age be tween a pri ma ry ju ve ni le

nephro pa thy and the sub se quent sep ti ce mia is fe a si -

ble in our case.

Ju ve ni le nephro pa thy has been pro ven to be

‘hereditary’ or ‘familial’ in se ver al breeds of dogs. In

some breeds, fa mi li al ju ve ni le nephro pa thies have

been re por ted, but in he ri tan ce can only be sus pec ted

(Nash et al., 1984; Erik sen et al., 1884; Di bar to la et

al., 1983 ; Brown et al., 1990; Vi laf ran ca, 1994; Ker -

lin et al., 1995; Aut ran de Mo rais et al., 1996; Schul ze

et al., 1998). In the two pre vi ous ca ses des cri bed in

the Boxer, no data on pa rents and lit ter ma tes could be

ob tai ned. In our case, due to the fact that it con cer ned a 

pe dig ree ani mal, this in for ma ti on was avai la ble but

no si mi lar pa tho lo gy had been no ted in the pa rents, a

re la ti ve (daughter of the same fat her) or the ot her lit -

ter ma te (male). This data sug gests that in our case no

he re di ta ry or fa mi li al fac tors play ed a role in the de ve -

lop ment of the dis e a se and the re fo re we can only spe ak

of a ‘juvenile’ and not a ‘familial’ or ‘hereditary’ ne -

phro pa thy.

The re nal le si ons can main ly be des cri bed as aty pi -

cal con nec ti ve tis sue chang es wit hout cyst for ma ti on,

along with tu bu lar and glo me ru lar mi ne ra li za ti on. 

Addi ti o nal ly, the le si ons in the en do car di um and my o -

cardi um (in clu ding the ma jor ves sels) are pro ba bly

the re sult of the re nal fail ure, whe ther pri ma ry, as des cri -

bed in Ber ne se moun tain dogs (Mink us et al., 1994)

and Wei ma ra ners (Roels et al., 1997), or se con da ry

(i.e. chro nic re nal fail ure, which re sults in im mu no de -

pres si on, which in turn re sults in bac te ri al in fec ti on

(sep ti ce mia)).
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