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eonatal hyperkalemia is a frequent detected condition especially in
very low-birth-weight (VLBW) infants. Besides prematurity, renal
failure, aldosterone deficiency, hemorrhage, tissue necrosis and ad-

ministration of certain drugs may also cause hyperkalemia.1 The fetal adre-
nal gland is a well-vascularized organ and hence, is more prone to
hemorrhage. This condition may be observed in the newborns of diabetic
mothers, neonates with perinatal asphyxia, trauma, coagulation disorders
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AABBSS  TTRRAACCTT  Ne o na tal hyper ka le mi a is a fre qu ent con di ti on se en in very low-birth-we ight in fants
and it may al so be as so ci a ted with he moly sis, re nal fa i lu re, he morr ha ge and al dos te ro ne de fi ci ency.
He re in, we re port two ca ses of hyper ka le mi a se con dary to ad re nal he morr ha ge. First pa ti ent was
ad mit ted with dyspne a and hypogl yce mi a. Du ring fol low-up, hyper ka le mi a and hyper bi li ru bi ne -
mi a ap pe a red, and ad re nal he morr ha ge was de tec ted on the ab do mi nal ul tra so nog raphy. Alt ho ugh
the re was no ad re nal in suf fi ci ency, hyper ka le mi a was tho ught to be re la ted to he morr ha ge. Se cond
pa ti ent was a new born of a di a be tic mot her and she had hypogl yce mi a. Hypo nat re mi a and hyper -
ka le mi a ap pe a red on the se cond day of her li fe and she was di ag no sed as ad re nal in suf fi ci ency. Ab-
do mi nal ul tra so nog raphy sho wed ad re nal he morr ha ge. In conc lu si on, ab do mi nal ul tra so nog raphy
must be ob ta i ned to eva lu a te the eti o logy of hyper ka le mi a, and pa ti ents with ad re nal he morr ha ge
sho uld be fol lo wed clo sely for pro bab le elec troly te im ba lan ce. 
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ÖÖZZEETT  Ne o na tal hi per ka le mi çok dü şük do ğum ağır lık lı ye ni do ğan lar da sık gö rü len bir du rum ol -
mak la be ra ber he mo liz, böb rek yet mez li ği, ka na ma ve al dos te ron ye ter siz li ğin de de or ta ya çı ka bi -
lir. Bu ya zı da ad re nal he mo ra ji ne de niy le hi per ka le mi ge li şen 2 ol gu su nul du. So lu num sı kın tı sı ve
hi pog li se mi ne de niy le ka bul edi len bi rin ci ol gu nun ta kip le rin de hi per ka le mi ve hi per bi li ru bi ne mi
or ta ya çık ma sı üze ri ne ya pı lan ba tın ul tra so nog ra fi sin de, ad re nal he mo ra ji sap tan dı. Ad re nal ye ter -
siz lik ge liş me yen ol gu da hi per ka le mi nin he mo ra ji ye se kon der ol du ğu dü şü nül dü. Di a be tik an ne
ço cu ğu olan ve hi pog li se mi ne de niy le ya tı rı lan ikin ci ol gu da ise ya şa mı nın ikin ci gü nün de hi po nat -
re mi ve hi per ka le mi sap tan ma sı ve ad re nal ye ter siz lik ta nı sı kon ma sı üze ri ne çe ki len ba tın ul tra -
so nog ra fi de, ad re nal he mo ra ji gö rül dü. So nuç ola rak, hi per ka le mi eti yo lo ji si ni be lir le me de
ab do mi nal ul tra so nog ra fi mut la ka ya pıl ma lı ve ad re nal he mo ra ji sap ta nan tüm ol gu lar elek tro lit
bo zuk luk la rı açı sın dan ya kın dan ta kip edil me li dir. 
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and shock and sep ti ce mi a, whi le no eti o lo gi cal ca -
u se may be iden ti fi ed in so me pa ti ents.2 Alt ho ugh
pa ti ents clas si cally pre sent with ja un di ce, ane mi a
and ab do mi nal mass, a wi de spec trum of cli ni cal
fin dings ran ging from an asym pto ma tic sta te to ad-
re nal in suf fi ci ency may be ob ser ved.3 He re, we re-
port two ca ses with hyper ka le mi a due to ad re nal
he morr ha ge. 

CA SE RE PORTS

CA SE 1

The term fe ma le in fant was ad mit ted to new born
unit du e to res pi ra tory dis tress and hypogl yce mi a at
the 3rd ho ur of li fe. The in fant was born by Ce sa re -
an sec ti on from a gra vi da two pa ra two mot her at 39
we eks of ges ta ti on who had an une vent ful preg-
nancy and de li very. Ap gar sco res we re 7 and 9 at 1
and 5 mi nu tes, res pec ti vely. Physi cal exa mi na ti on
fin dings we re as fol lows: Body we ight: 2900 gr. (10-
25p), he ight: 49 cm (25p), he ad cir cum fe ren ce: 33.5
cm (10p) blood pressure: 75/40 (51) mmHg, heart
rate: 138/R and she was tacyh pne ic and dyspne ic
with nor mal bre ath so unds. Ot her syste mic fin dings
and chest ro ent ge nog ram we re nor mal. With oxy-
gen sup port, dyspne a of the pa ti ent with the di ag -
no sis of transient tachypnea of newborn reg res sed
ra pidly. Blo od glu co se was re gu la ted with 6.5
mg/kg/mi nu te glu co se per fu si on. La bo ra tory find-
ings we re as fol lows: Na: 132 mmol/l, K: 7,6 mmol/l,
Cl: 103 mmol/l, ure a: 23 mg/dl, Cr: 1.05 mg/dl, LDH
2300 U/l, CRP: 5 mg/dl, Hct: 47.5%, Hgb: 15.2 g/dl,
WBC: 38 500/mm3, 26% ne ut rop hils, 70% lympho-
cy te, 4% mo nocy te, pla te let co unt: 139000/ mm3.
Cal ci um glu co na te and so di um bi car bo na te were
given IV and so di um polys tyre ne sul fo na te was ad-
ministered orally. Con trol blo od Na le vel was 136
mmol/l and po tas si um le vel star ted to dec re a se at the
se cond day of this the rapy. Blo od su gar of the pa ti -
ent was re gu la ted and en te ral fe e ding was in cre a sed
whi le IV flu id in ta ke was dec re a sed. Sin ce uri nary
tests, blo od che mistry re sults and uri ne out put we -
re nor mal, re nal fa i lu re was eli mi na ted. The cra ni al
ul tra so nog raphy which was per for med to in vas ti ga -
te any intracranial he morr ha ge was reported as nor-
mal, on the other hand ab do mi nal ul tra so nog raphy
re ve a led ad re nal he morr ha gic le si ons in the right

and left ad re nal glands with the si zes of 30.2 x 18
mm and 30.7 x 21.8 mm, res pec ti vely (Fi gu re 1). Va -
lu es of PT and ac ti va ted PTT le vels we re 14.2 sec
and 43.6 sec, res pec ti vely. Fol low-up blo od pres su -
re and blo od su gar le vels we re fo und wit hin nor mal
li mits and la bo ra tory in ves ti ga ti ons for ad re nal in-
suf fi ci ency re ve a led nor mal va lu es as fol lows: Al dos-
te ro ne: 198 pg/mL (nor mal va lu es, 34- 273), re nin:
27 pg/mL (nor mal va lu es, 3-33), ACTH: 56 pg/mL
(0-100), ba sal cor ti sol: 160 nmol/l (N: 138-690 nmol),
and cor ti sol (af ter ACTH sti mu la ti on test): 439
nmol/l. The pa ti ent had hyper bi li ru bi ne mi a at the
se cond day of li fe had pho tot he rapy on the 4th day of
her hos pi ta li za ti on (to tal bi li ru bin: 21 mg/dL). In
two days se rum bi li ru bin le vel dec re a sed to 14.3
mg/dL. Se rum po tas si um le vel dec re a sed gra du ally
with an ti-po tas si um tre at ment and an ti po tas si um
the rapy was stop ped on the 6th day. The pa ti ent was
disc har ged on the 15th day of li fe with a nor mal po -
tas si um le vel. Ab do mi nal ul tra so nog raphy per for -
after three months sho wed regression of the
he ma to mas, however they still could be seen in the
ad re nal glands. 

CA SE 2

A fe ma le in fant was ad mit ted to new born unit with
a blo od su gar le vel of 20 mg/dl on the 2nd day of li -
fe. The infant was born from a gravida 2 para one
mother by vaginal delivery at 40 weeks of the ges-
tation and the mother had gestational diabetes mel-
litus. Ap gar sco res we re 8 and 10 at 1 and 5 mi nu tes,
res pec ti vely. On ad mis si on, physi cal exa mi na ti on

FI GU RE 1: Ad re nal he morr ha gic le si ons in the right and left ad re nal glands
with the si zes of 30.2 x 18 mm  and 30.7 x 21.8 mm in ca se 1.



fin dings we re as fol lows: we ight 3000 g (25p), he -
ight: 49 cm (25p), he ad cir cum fe ren ce: 33.5 (10-
25p), BP: 73/40(54) mm/Hg and there were ha ir on
ears. The re ma in der of physi cal exa mi na ti on was
nor mal. La bo ra tory re sults we re as fol lows: Na: 126
mmol/l, K: 7.6 mmol/l, ure a: 32 mg/dl, Cr: 0.64
mg/dl, LDH:1732 U/l, CRP: 3.19 mg/dl, Hct: 45.1%,
Hgb: 14.9 mg/dl, WBC: 15100/mm3, dif fe ren ti al le -
u kocy te co unt: 36% ne ut rop hil, 49% lymphocy tes,
4% band, 8% mo nocy te, pla te let: 252000/mm3. In-
tra ve no us 6.5 mg/kg/mi nu te glu co se per fu si on was
star ted for tre at ment of hypogl yce mi a. Then glu co -
se in fu si on ra te was in cre a sed to 8.1 mg/kg/min to
ma in ta in nor mogl yce mi a. Sin ce the uri ne out put
and re nal func ti on tests we re nor mal, pro ba bi lity of
re nal fa i lu re was eli mi na ted. Me anw hi le, pho tot -
he rapy was star ted on the third day of li fe du e to
high se rum bi li ru bin le vel (to tal bi li ru bin: 16.2
mg/dl). To in ves ti ga te the eti o logy of hyper kale mia
and hypo nat re mi a la bo ra tory tests per for med and
their results we re as fol lows: Uri ne Na le vel: 32
mmol/l(nor mal va lu es < 20), re nin:158 pg/ml (nor-
mal va lu es, 3-33), al dos te ro ne: 285 pg/ml (nor mal
va lu es, 34-273) and ACTH: 236 pg/mL (nor mal va l-
u es, 0-100), ba sal cor ti sol: 86 nmol/l (nor mal va lu -
es, 138-690) and cor ti sol (af ter ACTH sti mu la ti on
test):162 nmol/l. With the se la bo ra tory va lu es, 
ab do mi nal ul tra so nog raphy was per for med to in-
ves ti ga te ad re nal in suf fi ci ency. Ul tra so nog rap hic
exa mi na ti on sho wed a cystic he ma to ma of 33 x 20
mm si ze in the right ad re nal gland and a so lid 
he ma to ma of 35 x 25 mm si ze in the left ad re nal
gland (Fi gu re 2). Hen ce, methyl pred ni so lo ne (1

mg/kg/day) tre at ment was ini ti a ted. La bo ra tory re-
sults ob ta i ned on the second day of tre at ment we re
as fol lows: Na: 135 mmol/L, K: 5.5 mmol/L. The blo -
od glu co se levels and blo od pres su re we re wit hin
nor mal li mits. On con trol ab do mi nal ul tra so nog -
raphy which was per for med in the second we ek,
the si ze of the he ma to mas we re 20.8 x 13.4 mm in
the right and 22 x 15.9 mm in the left ad re nal gland.
Sin ce cor ti sol le vel sig ni fi cantly in cre a sed du ring
ACTH sti mu la ti on test at the 10th day of tre at ment,
pred ni so lo ne the rapy was gra du ally ta pe red and
stop ped in two we eks ti me. 

DIS CUS SI ON
Hi per ka le mi a is com mon (approximately 30%) in
in fants un der 1000 g of birth we ight. Be si des pre-
ma tu rity, he moly sis, ex cess po tas si um ad mi nis tra -
ti on, me ta bo lic or res pi ra tory aci do sis, re nal fa i lu re,
al dos te ro ne de fi ci ency, he morr ha ge, tis su e nec ro -
sis and ad mi nis tra ti on of cer ta in drugs may al so ca -
u se hyper ka le mi a.1

Ad re nal he morr ha ge may oc cur par ti cu larly in
new borns of di a be tic mot hers, ne o na tes with asph -
yxi a, tra u ma, co a gu la ti on ab nor ma li ti es, shock and
sep ti ce mi a, whi le no eti o lo gic ca u se may be fo und
in so me ins tan ces.2 In the first ca se the re was no
risk fac tor, and the se cond one was a new born of
di a be tic mot her. Ad re nal he morr ha ge pre va len ce
has been es ti ma ted to be ap pro xi ma tely 3/100000.3

The right si de is af fec ted mo re com monly than the
left si de, whi le 10-15% of the pa ti ents may pre sent
with bi la te ral he morr ha ge.4 He morr ha ge was bi la -
te ral in both of our pa ti ents. 

The cli ni cal spec trum of ad re nal he morr ha ge
va ri es wi dely from be ing asym pto ma tic to li fe-
thre a te ning in tra ab do mi nal he morr ha ge.5 Clas si cal
cli ni cal ma ni fes ta ti ons are ab do mi nal mass, ane mi -
a du e to ble e ding, ja un di ce with an unk nown eti o -
logy and less fre qu ently, de ath du e to ble e ding and
ad re nal in suf fi ci ency in se ve re ca ses. Scro tal he ma -
to ma may al so de ve lop due to in tra pe ri to ne al le ak
resulting from rup tu re of the cap su le of the ad re nal
gland.6 Ad re nal in suf fi cency is a po ten ti al but ex-
tre mely ra re comp li ca ti on. Re si du al func ti on in the
sub cap su lar are a and high re ge ne ra ti on ca pa city of
ad re nal gland may be pos sib le exp la na ti ons for the
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FIGURE 2: A cystic hematoma of 33 x 20 mm size in the right adrenal  gland
and a solid hematoma of 35 x 25 mm size in the left adrenal gland in case 2.
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ra rity of ad re nal in suf fi ci ency.7,8 Both of our pa ti -
ents pre sen ted with hypogl yce mi a as well as hy-
per kale mi a and hyper bi li ru bi ne mi a. One of them
had ad re nal in suf fi ci ency. Hyper kale mi a in the ot -
her pa ti ent wit ho ut ad re nal in suf fi ci ency was tho -
ught to be se con dary to he morr ha ge. 

Ot her ra re cli ni cal ma ni fes ta ti ons are ne o na tal
he pa ti tis and cho les ta sis du e to in suf fi ci ency of
growth hor mo ne and cor ti sol.8

Ad re nal he morr ha ge sho uld al ways be con si -
de red in the dif fe ren ti al di ag no sis of uni la te ral or
bi la te ral ab do mi nal mass. Ul tra so nog raphy is a use-
ful di ag nos tic to ol and may help cli ni ci ans in dif fe -
ren ti a ting he morr ha ge from ot her ca u ses.9

Comp le te re so lu ti on of he morr ha ge can be de tec -
ted usu ally in two months.10 Alt ho ugh the he ma to -

ma in our pa ti ent dec re a sed in si ze, it did not re-
sol ve comp le tely un til the third month of li fe. 

In sum mary, hyperkale mi a may be one of the
cli ni cal fin dings of ad re nal he morr ha ge. It sho uld
be kept in mind that hyper kale mi a may de ve lop du -
e to he morr ha ge wit ho ut ad re nal in suf fi ci ency in
the se pa ti ents. The re fo re, ab do mi nal ul tra so nog -
raphy sho uld be per for med for exc lu si on of ad re nal
he morr ha ge in the work-up in or der to de fi ne the
eti o logy of hyperkale mi a, and pa ti ents with ad re nal
he morr ha ge sho uld be clo sely fol low up for a pos si-
b le elec troly te im ba lan ce. The first ca se is al so im-
por tant, since to our knowledge, a case who
pre sen ted with hyper kale mi a se con dary to ad re nal
he morr ha ge wit ho ut an ad re nal de fi ci ency has not
been re por ted in li te ra tu re so far.
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