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Abstract. Insulin-induced oedema is a rare complication of insulin therapy and occurs shortly after the initiation
of intensive insulin therapy in patients with newly diagnosed type 1 diabetes mellitus (DM) or in patients with poorly
controlled type 2 DM following the initiation of insulin therapy and also in underweight patients on large doses of
insulin. It is characterized by the development of lower extremity oedema or less common generalized oedema
after administration of insulin and resolves spontaneously within a few weeks. We report a case of a 9-year-old
boy with newly diagnosed type 1 DM, who developed insulin oedema of lower extremities and scrotum within a few

days after the initiation of insulin treatment.
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Introduction

Peripheral or generalized oedema is an unusual com-
plication of insulin therapy in the absence of heart, liver
or renal diseases [1]. It has been reported in newly diag-
nosed type 1 diabetes mellitus (DM), in poorly controlled
type 2 DM following the initiation of insulin therapy and
in underweight patients on large doses of inslulin [2]. It
can present with a spectrum of severity ranging from mild
peripheral oedema to cardiac failure and massive serous
effusions [3]. Its nature is commonly transient and benign
and frequently is a self-limited condition that resolves
spontaneously without any treatment or with diuretic
therapy [3—7].

Although multiple potential mechanisms underlying
insulin oedema have been proposed [5, 8], the pathoge-
netic mechanisms of insulin-induced oedema remain to
be clarified [4]. The first pediatric report was described

in 1979 and since then around 16 cases have been de-
scribed [9, 10].

We report a 9-year-old boy with newly diagnosed type 1
DM, who presented with oedema of the lower extremities
and scrotum within a few days after the initiation of insulin
therapy.

Case presentation

A 9-year-old boy was admitted to our hospital with a
2-month history of polyuria and polydipsia and with a re-
cent weight loss of 6 kg. He was diagnosed with type 1 DM.
He had no family history of type 1 DM or autoimmune
diseases. On admission, his height was 130 cm (—0.88 SD)
and his weight was 27 kg (—0.75 SD), body mass index was
15.9 kg/m?. He was on pubertal Tanner stage 2. Physical
examination was normal except for clinical signs of mild
dehydration. Laboratory investigation revealed a blood
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glucose level of 476 mg/dl, ketonuria without acidosis, ve-
nous blood pH of 7.33 and elevated glycosylated haemo-
globin concentration of 19.6 % (normal value 3.6—5.8). He
was initially treated with subcutaneous regular insulin for
determination of daily insulin requirement and was man-
aged on basal-bolus regimen, consisting of once-daily
insulin glargine and 3 times daily pre-meal insulin lis-
pro (total 31 units daily, 1.6 units/kg/day). On the 4" day
of the therapy, the insulin dosage had to be increased to
2.2 units/kg/day to achieve blood glucose level within the
target range. Mild bilateral pitting ankle oedema was first
noted on day 6 of the therapy and progressed over the tibiae
and scrotum next day (Fig. 1). At this time, patient’s weight
increased from 27 (on admission) to 32 kg. His blood pres-
sure and vital signs were normal. The rest of his physical
examination parameters were unremarkable. Laboratory
investigations revealed renal and kidney function tests to be
normal as well as serum albumin level. Urine analysis was
normal. Chest X-ray and abdominal ultrasonography were
normal. Doppler ultrasonography of the lower leg veins and
arteries showed no evidence of thrombosis. Based on the
clinical and laboratory findings, the patient was diagnosed
with insulin oedema.

He was treated conservatively with salt and fluid re-
striction. Five days later, oedema started improving when
his insulin requirement decreased to 1.1 units/kg/day
with excellent glycemic control. Oedema completely di-
sappeared within 10 days and no relapse occurred so far.

In addition, because he had Tanner stage 2 testicular
development on physical examination, we performed a
GnRH stimulation test due to suspicion of central preco-
cious puberty (CPP). GnRH stimulation test revealed a
pubertal luteinizing hormone peak of 5.08 mIU/L, con-
firmed the activation of the gonadotropic axis. Bone age
was 10 year and 6 months according to the Greulich and
Pyle method. A contrast enhanced brain magnetic reso-

nance imaging was normal. A diagnosis of idiopathic CPP
was performed and the patient started treatment with
GnRH agonists.

Discussion

Insulin-induced oedema is a rare and probably under-
reported complication appearing after initiating or inten-
sifying insulin therapy [11]. Its nature is generally transient
and benign and it is usually a self-limiting condition that
resolves spontaneously without any treatment or with di-
uretic therapy; however, it can present in a variety of ways,
from mild peripheral oedema to cardiac failure and massive
serous effusions [3, 5—7].

The diagnosis of insulin oedema is based on the exclu-
sion of all other known causes of oedema. Therefore, it
should be considered after excluding cardiac, renal and he-
patic causes of oedema in a diabetic child [12]. Our patient
was diagnosed with insulin oedema after other identifiable
causes of oedema, such as cardiac dysfunction, liver failure,
nephrotic syndrome and thrombosis were all excluded by
ultrasonography and the results of blood and urine exami-
nations.

The majority of the pediatric patients reported so far
were recently diagnosed with type 1 DM [1, 6, 10, 12, 13].
The other several predisposition factors including the use
of large dose insulin, underweight, hypoalbuminemia,
recurrent hypoglycemia under poor diabetic control, cur-
rent treatment for ketoacidosis and 3243 mitochondrial
tRNA (UUR mutation have been proposed in the litera-
ture [14].

Our patient had many risk factors for the develop-
ment of insulin oedema. He had remarkably weight
loss during the previous 2 months. He had been cur-
rently treated for diabetic ketosis and was taking large
doses of insulin (> 1 units/kg/day). Despite all of these
described predisposition factors mentioned in the lit-

Figure 1: A — oedema of the both ankles up to the levels of the tibiae noted 6 days after initiation of insulin
therapy, B — scrotal swelling due to insulin oedema after initiation of insulin therapy
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erature the questions as to why insulin oedema is rare
and whether any individual susceptibility or particular
physiological conditions provoking oedema exist re-
main unanswered [14].

Multiple pathogenic mechanisms for insulin oede-
ma are described. Insulin treatment has mainly two
effects including antinatriuresis and increased capil-
lary permeability. Insulin has a direct antinatriuretic
effect by enhancing renal tubular sodium reabsorption
by stimulating the Na*/K* exchanger 3 in the proximal
tubule, and it causes vasodilation and increases vascular
permeability [4]. It has also an indirect antinatriuresis
effect via suppressing secretion of glucagon which causes
natriuresis [15]. Transient inappropriate hyperaldo-
steronism has been suggested as the other contributing
factor to develop fluid retention [4]. Rarely, mutation
of the 3243 mitochondrial tRNA has been reported in
peripheral oedema and hepatic dysfunction, suggesting
a further role of mitochondrial function in vasomotor
function in the periphery but the majority of the patients
with this mutation had type 2 DM [16].

Treatment approaches for insulin oedema are various
depending on oedema severity. As insulin oedema is ge-
nerally a transient condition, it may resolve with fluid and
salt restriction and reduction in insulin dose.

Diuretic therapy may be indicated in more severe de-
compensated cases. An aldosterone antagonist such as
spironolactone may be chosen in cases of severe insulin
oedema associated with inappropriate hyperaldostero-
nism [4]. Specific enzyme therapy like coenzyme Q is
used in selected patients with mitochondrial mutation
[16]. Our patient was treated conservatively with fluid
and salt restriction. Oedema started improving within
5 days and completely disappeared over 15 days. In most
of the reported cases in literature, oedema resolved wi-
thin 7—10 days with only fluid and salt restriction, with-
out necessity of diuretics [1, 6, 10], similar to our case.

In conclusion, insulin-induced oedema should be
considered during introduction of insulin therapy in
children and adolescents with newly diagnosed type 1
DM especially on high-dose daily insulin therapy.

Conlflicts of interests. Authors declare the absence of any
conflicts of interests and their own financial interest that
might be construed to influence the results or interpretation
of their manuscript.
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IHCYAIHIHAYKOBAOHUI HAGPSK:
piAKiCHe YCKAQAHEHHS B NALIEHTA 3 yrepLue AiarHoCTOBAOHUM
LyKpoBuMm Aiabetom 1-ro tmuny
(KAiIHIYHMI BUNOAOK)

Pe3tome. CripuurHeHMii BBEIEHHSIM iHCYJIiHY HAOPSK HAJIEXUTH
JI0 PiIKiICHUX YCKJIaAHEeHb iHCYyliHOTepanii. BiH BUHMKae HeBIOB31
TiCJIsI TOYATKy iHTeHCUMBHOI TepalTii iHCYIiHOM y TIALIiEHTIB 3 yIep-
111e JiarHOCTOBaHUM ItykKpoBuM niadetom (L) 1-ro tumy a6o B
TALIiEHTIB i3 TOraHO KOHTPOJboBaHUM LI/1 2-r0 Ty TTicIst moyaT-
Ky Teparlii iHCyJIiHOM, a TAKOX Yy Mali€HTIB i3 HU3bKOIO MACOIO Tijla
Py BBEACHHI BEJIMKMX 103 iHCYMiHYy. [Ipoliec XxapakKTepu3y€eThbest

Kostek H.Y.", Kéroglu N.2, Cémlek F.O.", Dilek E.", Tutunculer F.!

PO3BUTKOM HaOpsIKy HWXHIX KiHI[IBOK a00 MEHII MOIIUPEHUM
HaOPSIKOM ITicJIsl BBEACHHS iHCYJIIHY 3 TOAAJIBIIINM CIIOHTAHHUM
PO3CMOKTYBaHHSIM ITPOTSITOM ACKiJIbKOX THUKHiB. ABTOPU TTOBiI0-
MJISIIOTBb PO BUMAI0K PO3BUTKY HAOPSIKY HUXKHIX KiHIIiIBOK Ta MO-
LIOHKH B 9-piuHOrO XJI0M4IKKa 3 yrepiie giarHocroBanum LIJI 1-ro
THITY Yepe3 AeKiIbKa THIB ITiCIIsI TOYaTKY JiKyBaHHS iHCYTIHOM.
KirouoBi c10Ba: HaOpsk; LyKpoBuii giaGet 1-ro TuIly; iHCYyIIiH
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MHCYAMHUHAYLUMPOBOHHBIV OTEK:
peAKoe OCAOXKHEHME Y NALMEHTA C BriepBble AMArHOCTUPOBAHHbBIM
COXApPHbIM AMa6eTom 1-ro TMna
(KAMHN4ECKNI CAYYON)

Pe3omMe. Bri3BaHHBIA BBeI€HUEM MHCYJIMHA OTEK OTHOCUTCS
K PEIKHMM OCJIOXHEHUSIM WHCyauHoTepanuu. OH BO3HUKAET
BCKOPE ITOCJIe Hayajla MTHTeHCUBHOM Teparuy MHCYJIMHOM Y Ta-
LIMEHTOB C BIIEPBbIE IMaTHOCTHPOBAHHBIM CaXapHbIM AUA0ETOM
(CO) 1-ro Tuma uiM y MauMeHTOB C IJIOXO0 KOHTPOJUPYEMbIM
CJ1 2-To Tuma 1mocJjie Hayajla Tepalui MHCYJIMHOM, a TaKXe y
MallMeHTOB C HU3KOW Maccoil Teja MPU BBEINEHUUM OOJIBITUX
no3 uHcyiauHa. [lpouecc xapakTepusyeTcsi pa3BUTHEM OTeKa

HUKHUX KOHEYHOCTEl WJIM MeHee paclipOCTPaHEHHBIM OTEKOM
rocJie BBEJEHUs MHCYJIMHA C MOCIEeLYIOLIMM CaMOIIPOU3BOJIb-
HBIM paccachlBaHUEM B T€UCHUE HECKOJIBKUX Hellesib. ABTOPBI
COOOIIAIOT O cyyae pa3BUTHS OTeKa HUXKHUX KOHEUHOCTEH U
MOILIOHKH Y 9-JIeTHEro MajabuMKa ¢ BIIEpBble 1MarHOCTUPOBAH-
HbIM C/] 1-ro THMa yepe3 HECKOJIbKO JHE Iocie Havaa Jeve-
HUSI MTHCYJIUHOM.
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