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 Patient: Female, 35-year-old
 Final Diagnosis: Diabetes mellitus type 2
 Symptoms:	 Edema	of	lower	limbs	•	edema	of	the	face
 Medication: Insulin glargine
 Clinical Procedure: —
 Specialty: Endocrinology and Metabolic

 Objective: Rare disease
 Background: The strong association between type 2 diabetes and obesity has been well recognized. Insulin treatment is usu-

ally needed at some point in the treatment of patients with type 2 diabetes and obesity to achieve the target-
ed glycemic control goal.

 Case Report: A 35-year-old woman who had gastric banding for morbid obesity 1 year prior presented to the outpatient clin-
ic with recent onset of shortness of breath and bilateral ankle edema, which were thought to be of cardiac ori-
gin. Band slippage occurred a few months after the procedure, and the patient gained weight rapidly thereafter. 
She had been diagnosed with type 2 diabetes mellitus 8 years earlier, which was treated with oral hypoglyce-
mic medication. Thyroid function tests done 4 months prior to her current presentation revealed normal re-
sults. A cardiac assessment showed normal cardiac function with no evidence of heart failure. Repeated thy-
roid function testing showed new-onset subclinical hypothyroidism. The patient had started insulin therapy 2 
weeks before her current presentation, which was probably the main cause of her edema. While continuing in-
sulin, the patient’s general condition improved with diuretics therapy, following which she had gastric bypass 
surgery.

 Conclusions: Insulin-induced edema is an under-diagnosed problem. It should be considered whenever a patient with un-
controlled diabetes develops rapid body swelling after initiation of insulin therapy. Rigorous research is need-
ed to explore the pathophysiology, prevalence, and treatment of insulin-induced edema.

 Keywords:	 Bariatric	Surgery	•	Diabetes	Mellitus	•	Obesity	•	Edema

 Full-text PDF: https://www.amjcaserep.com/abstract/index/idArt/931960

Authors’ Contribution: 
Study Design A

 Data Collection B
 Statistical Analysis C
Data Interpretation D

 Manuscript Preparation E
 Literature Search F
Funds Collection G

1 Department of Internal Medicine, Masafi Hospital, Fujairah Medical District, 
Ministry of Health, Masafi, United Arab Emirates

2 Department of Cardiology, Faculty of Medicine, Mansoura University, Mansoura, 
Egypt

e-ISSN 1941-5923
© Am J Case Rep, 2021; 22: e931960

DOI: 10.12659/AJCR.931960

e931960-1 Indexed in: [PMC] [PubMed] [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)



Background

Edema, peripheral or generalized, is a rare complication of in-
sulin therapy, which mostly occurs after initiating intensive 
insulin treatment in patients with newly diagnosed or poor-
ly controlled diabetes [1,2]. Cases of this rare condition have 
continued to emerge even in recent years [3-9], despite vast 
improvements in the chemistry and manufacture of insulin 
molecules.

We present here a rare case showing the overlap of symptoms 
and signs in a patient with obesity and diabetes who started 
insulin therapy. Of note, the cause of weight gain in this patient 
could be intuitively explained by the failure of gastric banding; 
however, this should not prevent searching for other possible 
causes of generalized edema. Since insulin-induced edema is 
a diagnosis of exclusion, it can take a relatively long time to 
be established. Nevertheless, it should always be considered 
when no obvious cause of edema is found in such patients.

Case Report

A 35-year-old woman was admitted to the general medical 
ward with generalized body swelling occurring over a few days. 
She had morbid obesity (body mass index of 54.8 kg/m2) and 
had been diagnosed with hypertension and type 2 diabetes 
mellitus 8 years before, but her diabetic state was poorly con-
trolled during the last year. Gastric banding was performed 1 
year prior to her presentation; however, the procedure failed 
a few months later because of band slippage. The failure of 
gastric banding combined with poorly controlled diabetes, hy-
pertension, and morbid obesity had necessitated the consid-
eration of gastric bypass surgery.

The patient had been visiting the medical outpatient clinic 
regularly for routine investigations and revision of her med-
ications. At her last visit, 2 weeks prior to presentation, her 
medications were metformin 1g twice daily, gliclazide 120 
mg (modified release tablets) once daily before breakfast, si-
tagliptin 50 mg once daily, valsartan 160 mg once daily, rosu-
vastatin 10 mg once daily at bedtime, and ranitidine 300 mg 
once daily. Because her HbA1c was 12.3%, she was started on 
insulin glargine 50 units at bedtime in an attempt to achieve 
satisfactory glycemic control. The patient admitted that she 
was feeling well before starting insulin therapy, after which 
she immediately started to observe puffiness of her body and 
legs. She had no known allergy to specific drugs or allergens 
and was not on oral contraceptives. She was a stay-at-home 
mother with 1 child, a 7-year-old son, living with her. She did 
not smoke or drink alcohol. Her mother had obesity, with long-
standing but well-controlled diabetes mellitus.

On examination, she weighed 130 kg; however, her weight 2 
weeks earlier was 122 kg. She looked slightly dyspneic, lying on 
the bed with 2 pillows under her head, with a respiratory rate 
of 20 breaths/min and oxygen saturation of 95% on ambient 
air. Her pulse rate was 108 beats/min (regular) and blood pres-
sure was 146/85 mmHg. Her jugular venous pressure was not 
visible when she was lying at 45 degrees. Her first and second 
heart sounds were clearly audible, with no additional sounds. 
However, the patient had generalized pitting body edema, which 
was more evident in her lower limbs. There were neither visi-
ble varicose veins nor cutaneous changes, and her edematous 
legs were neither hot nor tender to palpation. Breath sounds 
were normal to auscultation, with no audible crackles. The ab-
domen was soft to palpation, the liver was palpable 2 cm be-
low the costal margin without tenderness, and there was no 
distension, shifting dullness, or guarding of the abdomen. The 
neurological examination was within normal limits.

As the patient’s main symptom was generalized body swell-
ing, full laboratory investigations were done, revealing the re-
sults shown in Table 1. The chest X-ray showed no evidence 
of congestive heart failure, cardiomegaly, or pericardial dis-
ease. There were no significant electrocardiographic changes. 
Trans-thoracic echocardiography as well as Duplex ultrasound 
of the lower limbs showed normal results.

The differential diagnoses of generalized edema considered in 
this patient included the following: congestive heart failure; 
constrictive pericarditis; obstructive sleep apnea with pulmo-
nary hypertension; renal failure; atypical nephrotic syndrome; 
hepatic diseases, including liver cirrhosis and Budd-Chiari syn-
drome; protein losing enteropathy; pretibial myxedema (hy-
pothyroidism); insulin-induced edema; and idiopathic edema.

The cardiac, renal, and hepatic causes were easily excluded 
from the differential diagnosis based on the clinical examina-
tion findings and results of the investigations that were car-
ried out in the preliminary workup. Idiopathic edema usual-
ly occurs in women who are premenstrual. Although it is also 
called cyclic edema, it has no relationship with the menstrual 
cycle but has a characteristic diurnal pattern with remarkable 
body weight variations throughout the day [10]. A difference 
of body weight of more than 1.4 kg in 1 day is considered the 
key diagnostic feature of this condition. It usually requires di-
uretic therapy for a relatively long duration and usually recurs 
upon withholding the treatment [10]. However, a rapid weight 
gain of 8 kg in 2 weeks after initiation of insulin therapy in 
our patient, with a complete resolution after a short-term di-
uretic therapy, could not be attributed to idiopathic edema.

The new onset of generalized pitting edema in this patient 
with diabetes could not be explained by the encountered hy-
pothyroidism, as the latter manifests by non-pitting edema, 
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Variable (unit) Result Reference range

Total leucocyte count (×103/mL) 8.50 4.0-11.0

Hemoglobin (gm/dL) 11.4 12.0-15.0

Platelet count (×103/mL) 307 150-450

C-reactive protein (mg/L) 13.0 £7.50

Sodium (mmol/L) 139 135-145

Potassium (mmol/L) 3.7 3.6-5.10

Chloride (mmol/L) 106 98-107

Calcium (mmol/L) 2.26 2.10-2.60

Phosphorus (mmol/L) 1.21 0.87-1.45

CO2 (mmol/L) 21.5 23.0-29.0

Bicarbonate (mmol/L) 28.5 22.0-32.0

Random glucose (mmol/L) 12.3 4.0-7.8

Urea (mmol/L) 5.0 2.0-7.1

Creatinine (μmol/L) 66 53-97

Osmolality (mOsm/kg) 276 275-295

Total protein (gm/L) 72 61-79

Albumin (gm/L) 30 35-52

Total bilirubin (μmol/L) 12 5-21

Alanine aminotransferase (IU/L) 27 14-54

Alkaline phosphatase (IU/L) 74 42-98

Prothrombin time (s) 12.7 10-14

Partial thromboplastin time (s) 39 28-40

D-dimer (mg/L) <2 £2

Brain-type natriuretic peptide (ng/L) 79 £99

Antinuclear antibody Negative Negative

Anti-double stranded DNA antibodies (IU/mL) <30.0 £30.0

Total cholesterol (mmol/L) 3.87 £5.18

Triglycerides (mmol/L) 1.32 £1.7

Low-density lipoprotein cholesterol (mmol/L) 2.38 £2.59

Thyroid stimulating hormone (mIU/L) 8.3 0.27-4.20

Free T4 (pmol/L) 12 12-22

Anti-thyroid peroxidase antibodies (kU/L) 30 £34

Cortisol level at 8 am (nmol/L) 254 171-536

Urinary 24-hour albumin (mg) 322 £150

Table 1. Results of laboratory investigations done for the patient on index admission.

which usually occurs in the myxedematous range. However, 
insulin-induced edema is a pitting edema, which has occurred 
in a few patients with uncontrolled diabetes who were ex-
posed to intensive insulin therapy [4] and is a self-limiting dis-
order, which is usually treated with diuretics for a short peri-
od [11,12]. Subclinical hypothyroidism in the present case was 
obviously an epiphenomenon rather than a conditioning factor; 
in other words, it was a byproduct or secondary phenomenon 

occurring simultaneously with insulin-induced edema but not 
directly related to it. Moreover, the edema subsided with di-
uretic therapy, specifically without having to use thyroxine.

Protein-losing enteropathy was excluded from the history be-
cause the patient had normal stool consistency with absent 
symptoms of diarrhea, bloating, abdominal pain, or changes 
in bowel habits.
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The patient was initially treated conservatively with a loop di-
uretic (frusemide 40 mg intravenous injection twice daily), salt 
restriction, prophylactic low-molecular weight heparin (enoxa-
parin 40 mg subcutaneous injection once daily), and pantopra-
zole tablets 40 mg daily. The other medications that the patient 
had been taking were continued regularly, including insulin.

One week after admission, the edema subsided without the 
need of further diuretic treatment, and the patient felt well. 
She was weighed daily, and a reduction of her body weight to 
123 kg occurred and remained stable without additional di-
uretic therapy. Repeated laboratory investigations showed no 
significant changes compared with index admission, but her 
albumin level increased from 30 to 37 gm/L. A diagnosis of 
insulin-induced edema was made, with a probable diagnosis 
of new-onset subclinical hypothyroidism. However, thyroxine 
therapy was not started during her hospital stay. A multidis-
ciplinary team, consisting of an endocrinologist, cardiologist, 
dietitian, bariatric surgeon, and psychologist, was assigned to 
prepare the patient for bariatric surgery, when the patient’s 
condition allowed.

Five months later, the patient underwent Roux-en-Y gastric by-
pass surgery. Thereafter, she stopped receiving insulin therapy, 
as her body weight started to decrease, and her last weight 
measurement 2 weeks prior to her last visit was 103 kg. She 
was maintained on thyroxine tablets 75 microgram once daily 
after confirmation of hypothyroidism, with a TSH level exceed-
ing 10 mIU/L on repeated tests. Her glycemic control seemed 
to improve, with a HbA1c of 7.4%. A schematic presentation 

of the timeline of the various pathologies, interventions and 
outcomes are shown in Figure 1.

Discussion

In the present case of a female patient with a history of poor-
ly controlled diabetes, insulin-induced edema was the best 
acceptable explanation of the rapid onset of edema that oc-
curred immediately after the initiation of insulin therapy. 
Interestingly, most of the reported cases with insulin-induced 
edema were in female patients with underweight, while this 
patient had morbid obesity.

Insulin-induced edema (or insulin edema) is a rare condition 
with a development of rapid generalized edema immediately 
after receiving insulin therapy. It commonly occurs in individ-
uals who are newly diagnosed with diabetes or in those with 
uncontrolled type 2 diabetes; it is usually a self-limiting con-
dition but can recur or progress to frank congestive heart fail-
ure [11]. It tends to occur in Black women with underweight 
and can be associated with low albumin levels and/or de-
ranged liver function [3,13]. It can also occur in patients with 
type 1 diabetes when they start insulin therapy, regardless of 
their glycemic control. It was first described by Leifer in 1928 
in a middle-aged man who presented with diabetic ketoaci-
dosis. Leifer suggested that prompt fluid retention is mainly 
due to the rapid deposition of glycogen in response to initia-
tion of insulin therapy [2].

Figure 1.  Schematic presentation of the timeline of the patient’s various pathologies, interventions, and outcomes.
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The pathophysiology of insulin-induced edema has not been 
fully understood, and it seems that this disorder is under-re-
ported, as observed by the limited number of published reports. 
It is proposed that the anti-natriuretic effect of insulin plays 
an important role in the mechanism of fluid retention through 
its significant influence on the transport of electrolytes in the 
kidney [14]. It appears that it increases tubular sodium reten-
tion in the kidney, and transient hyperaldosteronism coupled 
with hyperglycemia might enhance this effect, particularly in 
patients with uncontrolled diabetes [9]. This anti-natriuretic 
action of insulin as a salt-retaining hormone is now unambigu-
ous. It is associated with obesity and hypertension through its 
direct effect on extracellular volume expansion, leading even-
tually to volume-loading hypertension [2,14]. Another theory 
is that insulin-induced edema may be due to a genetic disor-
ders, particularly mitochondrial disorders, such as mitochon-
drial tRNA mutation at position 3243 [14]. However, the results 
of these observations are inconclusive, and further studies are 
needed to confirm or rule out these associations.

There is no consensus on how to treat insulin-induced edema. 
Most physicians and endocrinologists adopt a conservative man-
agement approach, and most cases respond to this method of 
treatment. This could be mainly because the majority of cases 
are diagnosed retrospectively, after exclusion of other disorders 
with a similar clinical picture. Fluid restriction is important and 
can be the only treatment measure that is needed in some cases.

Diuretics have been used in the treatment of insulin-induced 
edema with good results in the majority of patients. Their use 
could be justified by the fact that insulin is a salt-retaining drug; 

however, clear evidence is lacking. Some endocrinologists could 
justify the use of aldosterone antagonists, which is supported 
by the presence of transient hyperaldosteronism, although loop 
diuretics usually suffice. However, ephedrine showed promis-
ing results in the treatment of insulin-induced edema. Despite 
being a vasoconstrictor and sympathomimetic agent, it can be 
superior to diuretic therapy in selected cases [9].

Conclusions

Insulin-induced edema is an under-diagnosed condition. It 
should be thought of whenever a patient with uncontrolled di-
abetes develops rapid body swelling after the initiation of insu-
lin therapy. Rigorous research is needed to explore the patho-
physiology, prevalence, and treatment of insulin-induced edema.
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