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A 33-year-old man presented to the plastic surgery department for foreign body removal 1
month after the insertion of a continuous glucose monitoring (CGM) sensor (Dexcom G5) in
the left upper arm. The patient had used the CGM system for 5 years, and the insertion was
done in the usual manner. The entire sensor wire was visible on simple radiography and ultra-
sonography. In the operating room, and the sensor wire was identified in the intermuscular
septum and removed. No foreign body reaction or inflammatory signs were found around the
CGM, and the extracted wire measured 2.5 cm. Thus, it was assumed that the whole sensor
wire was detached from the transmitter, not fractured. No remnant foreign body was ob-

served on follow-up simple radiography.
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INTRODUCTION

The number of diabetes patients is rapidly increasing world-
wide; it rose from 108 million in 1980 to 422 million in 2014,
and is projected to exceed S00 million cases in 2030 [1]. Tradi-
tional measures of glucose control such as hemoglobin Alc or
self-monitored blood glucose have limitations regarding the
need for daily changes in therapies. Continuous glucose moni-
toring (CGM) has become increasingly reliable and its efficacy
has been demonstrated [2]. Complications of CGM devices
have been reported, such as foreign body reaction [3]. Herein,
we report our experience with a case of impaction of a CGM

sensor wire detached from the device.

CASE

A 33-year-old man presented to the plastic surgery department
for foreign body removal 1 month after the insertion of a CGM
sensor (Dexcom GS, San Diego, CA, USA) in the left upper
arm. The patient had used the CGM system for § years, and the
insertion was done in the usual manner. After insertion, mild
pain and redness at the insertion site continued for 3 days. At
the patient’s initial visit, no inflammatory signs were noted. The
entire sensor wire was visible on simple radiography (Fig. 1A)
and ultrasonography (Fig. 1B). In the operating room, the sen-
sor wire was identified in the intermuscular septum and re-
moved (Fig. 2A). No foreign body reaction or inflammatory
signs were found around the foreign body. The foreign body
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Fig. 1. Preoperative images. The sensor wire detached from the
transmitter (white and yellow arrows) is shown on simple radiogra-
phy (A) and above the deep fascia on ultrasonography (B).

measured 2.5 cm, leading us to assume that the entire sensor
wire had detached from the transmitter, not fractured. The for-
eign body showed a darkish change in color after 1 month, com-
pared with a new device (Fig. 2B). No remnant foreign body

was found on follow-up simple radiography.

DISCUSSION

In recent years, various glucose-sensing mechanisms have been
tested, including electrochemical, optical, and piezoelectric de-
vices. The most widely used mechanism is the glucose oxidase
electrochemical principle [4]. CGM devices consist of three
parts (a sensor, transmitter, and receiver). This needle sensor is
usually inserted in the subcutaneous tissue, in the abdomen, or
on the arm. The sensor wires are made of electrodes containing
glucose oxidase and are fixed on the sensor using chemicals im-
printed on translucent plastic wafers. The sensor measures the
electric current signal generated by the glucose oxidase reaction,
which is proportional to the glucose level in the interstitial fluid
[1].

The patient was an expert user of the CGM device, and the
device had been inserted in the usual manner. Therefore, it is
unlikely that the patient misused the device (e.g, by excessive
pinching of the skin during insertion) as an explanation for the
detached whole sensor wire. The process of using the device is
simple, and the patient was skillful and used it in the routine
manner; thus, we hypothesize that this case resulted from a de-
vice defect rather than misuse.

After 3 days of insertion into the subcutaneous layer, the sensor
wire undergoes a fibrotic process that provides fibrotic encapsu-
lation, which isolates it from the normal tissue [5]. We initially
guessed that tracing the area of inflammation would make it easi-

er to find the wire. However, encapsulation of sensor wire was
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Fig. 2. Intraoperative images. (A) The sensor wire was identified in
the intermuscular septum and removed. A foreign body reaction or
inflammatory signs were not shown around the foreign body. (B)
The foreign body measured 2.5 c¢m, leading us to assume that the
whole sensor wire had detached from the transmitter, not fractured.
The foreign body showed a darkish color change over the course of
1 month, compared with a new device.

not identified and the surrounding tissue was not inflammatory,
making it difficult to trace the wire. In this case, the sensor wire
was identified on simple radiography and ultrasonography. How-
ever, the sensor wire was so thin that it was difficult to detect the
sensor wire even using intraoperative radiography or ultrasonog-
raphy. We continued to search for the localized area on radiogra-
phy for along time and eventually found the sensor wire.

It would have been easier to trace the sensor wire if a safety de-
vice had been attached to the wire. To the best of our knowl-
edge, this is the first reported case of a CGM device complica-
tion resulting from a device defect. The development of CGM
is in full swing and new device models are being introduced, but
the possibility of this complication should be taken into account

and patient education is needed.
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