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Where do lean diabetics inject their
insulin? A study using computed
tomography
The aim of injecting insulin is to deposit the hormone in subcutaneous fat.
The lateral aspect of the thigh has been recommended as an injection site
since the introduction of insulin treatment. For many years long needles
were used, angled at about 45°, but recently shorter needles (12-13 mm) and
a new injection technique were introduced. Most diabetics are recom-
mended to use the perpendicular technique, inserting almost the whole

enhanced computed tomography was performed with a GE 9800 scanner with a
512 x 512 matrix and a display field of view of 40 cm, making the pixel size
0-78 mm. Measurements were taken from skin surface to muscle, which we refer
to as fat. Computed tomograms 1 cm thick were obtained immediately below the
umbilicus and one third and two thirds of the distance from the inguinal ligament
to the patella. Three measurements were made from each scan: lateral,
intermediate, and medial.
The table shows the results. The lower part of the thigh had less subcutaneous

fat, as expected, and data for that section are not included. The mean thickness of
abdominal fat at the thickest point was 14 mm (range 4-26 mm). Mean values for
fat around the thigh were: lateral 6 mm (range 2-19 mm), upper 8 mm (range
3-15 mm), and medial 14 mm (range 4-25 mm).

Comment

The striking finding in most patients was the thinness of the subcutaneous
fat layer in the lateral aspect of the thigh. All patients except those with
insulin pumps used the thigh as their injection site, and some of them were
asked to insert their usual needle in their usual way. The result was
intramuscular injection in many cases. These patients experienced no pain
and had evidently been injecting intramuscularly for years, as, probably,
have many -lean diabetics. Another striking finding was the uneven
distribution of fat: one woman (case 1) had 26 mm of abdominal fat, 25 mm
of fat medially in the thigh, but only a meagre 5 mm laterally in the thigh.
She was reasonably well endowed with fat except where she was supposed to
inject her insulin. One man (case 14), who had had diabetes for 30 years and
was very thin, had under 9 mm of subcutaneous fat in the abdominal area; in
the lateral aspect of the thigh, however, he had 19 mm of fat. The fat was
evenly distributed around the thigh and could not have been the result -of
localised lipohypertrophy.
These findings show that many diabetics ofnormal weight have a very thin

layer of subcutaneous fat in the lateral aspect of the thigh, and many
probably regularly inject intramuscularly, at least when using the modern
technique-that is, a perpendicular injection with a 12-13 mm needle.

This study was aided by Becton Dickinson, Sweden.

Measurements offat in the abdomen and thigh im 14 diabetics

Abdominal fat (mm) Thigh fat (mm)
Case Height Weight
No Sex (cm) (kg) Lateral Intermediate Medial Upper lateral quadrant Upper middle line Medial

I F 174 63 15 26 5 7 25
2 M 176 69 4 9 14 5 10 15
3 F 166 55 5 15 11 7 9 17
4 M 176 74 3 7 9 3 5 16
5 M 177 76 9 18 20 12 7 18
6 M 181 65 2 14 18 4 8 18
7 M 178 67 3 10 12 3 15 13
8 M 180 63 3 15 2 5 10
9 M 193 76 2 9 8 2 7 10
10 M 173 65 5 23 9 7 9 13
11 M 178 66 8 .5 5 2 8 14
12 M 179 66 4 3 3 2 3 4
13 F 167 55 12 8 5 8 9 11
14 M 183 61 5 9 8 19 13 15

length of the needle to ensure the same depth of injection every time. Very
lean diabetics are instructed to angle the needle at about 45°. The risk of
penetrating the muscle has been considered small. In this study we used
computed tomography to investigate the subcutaneous fat layer in diabetics
of normal weight.

Patients, method, and results

We studied 14 patients, three of whom were women. We assumed that the fat
layer would be sufficient in most women and therefore concentrated on men. Two
patients (one man and one woman) had typell diabetes and the rest had type I
diabetes; all were being treated with insulin. Three of the patients had insulin
pumps. All patients were in a state of good metabolic control, and none had a
history of recent weight loss. Ages ranged from 22 to 60 (mean 39). Non-
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