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Introduction
It is reported that 46 percent of diabetic patients are along with 

abnormal toenails, 35% of which were with ingrown toenails [1,2]. As 
known, abnormal toenails can seriously impede the healing of wound. 
Even under the condition of good blood perfusion, if the local pressure 
cannot be released, the ulcer will be difficult to heal and the prevalence 
of relapsing is up to 40% [1,3]. It is very important to treat abnormal 
toenails timely and correctly to avoid the occurrence and development 
of diabetic foot ulcers. In October 2014, the outpatient of diabetic foot 
in our hospital successfully treated a huge stubborn abnormal toenail. 
The report is as following:

Case Presentation

An 82-year-old man with type 2 diabetes for 32 years went to the 
outpatient of diabetic foot because of the irregular growth of his first 
left toenail. He had poor glycaemic control. The body mass index was 
24.25 kg/m2 and HbA1c was 7.5%. Toenail plate, the dirt embedded into, 
grew spirally, up to 0.7 cm. The connection between the nail plate and 
bed was loosening and the nail root was rugged and irregular. The skin 
around the abnormal toenail was dark red and slightly swollen. Even 
at rest, the patient felt painful and the pain score scale was 6 points, 
while the patient was more painful and the score was 8 points when 
walking. The transcutaneous oxygen saturation (%) was 95%. Due to 
the depression of abnormal toenails, the local depressed may be lack of 
oxygen and make the oxygen saturation decrease. The degree of Wagner 
diabetic foot classification was 0. Moreover, dorsalis pedis and posterior 
tibial artery could be touched and the 10g nylon test was positive with 5 
points losing feeling, suggesting the existence of peripheral neuropathy.

Nursing

At first, in order to soften the hard nail, we asked the patient to soak 
his foot in warm water, whose temperature was about 37°C. After20 
minutes, made the patient supine on the bed comfortably.

Then to trim the abnormal toenail (Figure 1). The treatment was 
operated by specialist nurses of diabetes with a senior title of professional 
post in broad and quiet environment where nobody moved. Before 
operating, sterilized the abnormal toenail and tissues around it and 
waited for drying. Due to the closely connection between the nail and its 
edge, it was hard for toenail pliers to enter into the gap. Therefore, in case 
of injuring the marginal organizations of the abnormal toenail, we firstly 
accepted the separation technology to make the gap slightly open with 
a tool named tongue exploration spoon. Then the head of the new nail 
plier probed into the gap slowly, bitted and cut the toenail carefully. We 

had better restore the toenail as circular shape to promote the abnormal 
toenail turning into regular growth. However, the abnormal toenail 
could not be trimmed too deeply. We had better divide the pruning 
process into several steps to avoid damaging the tissue beneath the nail 
plate. After trimming, we examined the skin and adjacent tissue around 
the toenail and did not find abnormal situation, such as damaging, 
bleeding and so on. At last, we sterilized the abnormal toenail and 
surrounding tissue again.

After finishing the operation, the transcutaneous oxygen saturation 
of the abnormal toenail examined again was 97%; the score of the pain 
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Figure 1: The Steps of trimming the abnormal toenail (a) The abnormal toenail 
(b) Trimming technology with the new nail plier (c) Separation technology with 
tongue exploration spoon (d) Restoring the toenail as circular shape.
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was 2 points when walking, while 3 points at rest. The patient could not 
soak his feet at the night and should keep feet and the gap between the 
toes clean and dry.

Operators should pay attention and abide by separation technology 
to find the proper trimming site during trimming in case of harming 
normal tissue. Strictly follow the step-pruning techniques until 
finishing the pruning process gradually rather than hastily. As well as, 
notice complaints of patients. Once the patients feel uncomfortable, the 
operation should be suspended.

Discussion
There are various methods to treat abnormal toenails. The selection 

of techniques mainly depends on the stage classified by the Mozena 
classification system [4]. Conventional treatments are divided into 
two categories, including conservative treatments and surgical therapy 
[5]. The former is more commonly used, such as gutter splint, dental 
floss technique, and angle correction technique and so on, mainly 
through separating the nail plate and bed of the ingrown toenails to 
make the plate grow on the surface of the bed. The latter is a method 
that directly or indirectly removing part or whole ingrown toenails 
and the surrounding tissue, like partial resection of the nail bed, wedge 
resection of the toenail and nail fold. Both of them are invasive and 
not suitable for elderly patients with diabetic foot who have the poorer 
capacity of trauma recovery due to the regression of body dysfunction, 
peripheral vascular neuropathy and reduced immunity [6,7], which is 
very feasible to result in diabetic foot ulcers, infection or amputation. 
Therefore, to find a suitable treatment to deal with ingrown toenails in 
the elderly with diabetic foot is extremely important.

What the most important in this case is that the technology is non-
invasive. For the elderly with diabetic foot, it needs the help of special 
tools to trim the stubborn toenails to improve the effectiveness and 
safety. There are two new professional tools used in this case. One is the 
new nail plier (Patent Number: 2013203907914) with longer operating 
handle, shorter blade. The head of the plier is round and the blade can 
form a small “crotch” when closed which not only avoids destroying 

the skin but also improves the safety. The other is the tongue-like probe 
spoon (Patent Number: 2014200160650). It is not easy to injure the 
soft tissue because that the tongue plate is round and shovel-shaped. 
In addition, the tail of the tongue plate and the operating handle 
are connected by a bridge bar ensuring better sight and more easily 
for operators to trim toenails. In a word, the treatment combining 
professional tools, separation technology and timely pruning technique 
can effectively reduce the injury causing by the stubborn toenail in 
diabetic foot.
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