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Various removal techniques for rings trapped on the finger have been described in the current literature.
However, despite this being a frequently encountered situation in emergency departments, there is no
comprehensive algorithm to manage and follow these patients in the current literature. The purposes of this
studywere to describe themost commonly used ring removal techniques and to establish an algorithm for the
removal of rings trapped on fingers. We performed a comprehensive literature search in several databases to
identify all articles, case reports, letters, and book chapters that focus on ring removal techniques in English
language from 1960 to the present. There are 2 methods of removal: (1) noncutting techniques in which the
rings can be removed without breaking the integrity of the ring and (2) various ring-cutting equipments and
tools. All these techniques are classified into distinct groups and described in detail with illustrations.
Furthermore, an algorithm for handling such patients is established according to case-based patient care.
Following an algorithm for the removal of trapped rings on the finger will be useful for patients and
emergency physicians. It will also prevent possible complications and will save time.
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1. Introduction

Although rings are generally harmless pieces of jewelry in daily
life, they can present with severe medical problems. The number of
patients presenting to emergency departments (EDs) with rings
trapped on fingers is by no means negligible. Trapped ring trauma
may develop in association with infection, skin disorders, allergic
reactions, bee sting, and pregnancy or may simply be caused by
tightness of the ring itself. A trapped ring may cause nerve damage,
ischemia, and even gangrene in the distal part of the finger in case of
delayed removal [1]. Therefore, it is important to remove the stuck
rings as early as possible. Patients often try to remove their stuck rings
several times before presentation to ED. Thus, it is generally difficult to
remove a ring from a painful and swollen finger.

Various removal techniques have been described in the current
literature. However, despite this being a frequently encountered
situation in EDs, there is no algorithm for emergency physicians to
manage and follow up these patients. Emergency medicine textbooks
do not even contain a comprehensive advice on the subject [2–4]. The
purposes of this article were to describe themost commonly used ring
removal techniques and to establish an algorithm for the removal of
rings trapped on fingers.

2. Materials and methods

PubMed, Clinical Key/Elsevier, EBSCO Discovery Service, MD
Consult Science Direct, Scopus, EMBASE, Medscape, and Google
Scholar electronic databases were used for the literature search in
English language. The following termswere adopted for each database
search: “ring,” “removal,” “stuck,” “ring removal,” and “ring removal
technique.” Publications in languages other than English were
excluded. Thirty-seven texts published as case reports and letters to
editors, 4 book chapters, and 1 compilation were found. The texts
were all examined in detail, and ring removal techniques from 1960 to
the present were evaluated.

3. Results

Although several authors claimed that they described novel
techniques, all these techniques share similar features and steps.
Basically, there are 2 methods of removal: (1) noncutting techniques
in which the rings can be removed without breaking the integrity of
the ring and (2) various ring-cutting equipments and tools. There are
several noncutting techniques for the removal of a stuck ring;
however, most of these techniques are just a modification of a
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previously described technique. Noncutting techniques can be
classified into 5 distinct groups:

1. Winding technique
2. Compression technique
3. Caterpillar technique
4. Twin thread technique
5. Glove technique

Herein, these techniques together with preparatory procedures
before removal and the equipment are described in sequence.

3.1. Pretreatment and equipment

Before attempting to remove a stuck ring, sufficient pain control
should be provided. Digital block or local anesthetic creams can be
used for this purpose. Digital block should be avoided if ischemia
findings are present in the finger or in the presence of wounds or
fractures [5]. Furthermore, epinephrine-free local anesthetics should
be chosen because ischemia may be aggravated with vasoconstrictive
effect of the epinephrine. Most children or elderly people may not be
compliant because of pain and anxiety. Because some of these
techniques require full compliance of the patient, it may be useful
to provide sedoanalgesia with fentanyl (1-1.5 μg/kg) or midazolam
(0.05 mg/kg) in adults and ketamine (1 mg/kg intramuscularly) in
children [6,7]. Elevating the arm while applying an ice pack for 10 to
15 minutes before the procedure will be helpful to reduce edema.
Inflating a blood pressure cuff around the arm before dropping off the
arm will prevent the redevelopment of edema and increase the
success rate [8]. If there is an openwound on the finger, this should be
cleaned and washed with saline solution, and any foreign bodies
should be removed. The skin should also be cleaned with povidone
iodine [9]. Tetanus prophylaxis in patients with open wounds should
be performed according to the vaccination history of the patient
[10,11]. A single dose of intravenous antibiotics can be administered
in contaminated wounds.

3.2. Necessary equipments

Necessary equipments are listed as follows:

1. Water-soluble lubricator (various antibiotic creams, pomades,
and glycerin can also be used)

2. No: 0 suture thread or dental floss
3. Surgical glove (a powder-free glove is recommended in the

presence open wounds)
4. Rubber band (the finger of a surgical glove can also be used

instead of rubber band)
5. Penrose drain
6. Elastic tourniquet
7. Blood pressure cuff
Fig. 1. Winding
8. Local anesthetics for digital block
9. Manual ring cutters

10. Electric saws (Dremel motor saw, dental saw, dental drill, etc)
11. Pliers

4. Technique 1: winding technique

In this technique, a piece of thread and lubricator are required.
Instead of a piece of thread, a surgical suture, or a nylon tape, as well
as a rubber band, can be wrapped around the finger [12–15]. First, the
thread is passed under the ring. Next, the finger is tightly wrapped
from proximal to distal direction, and compression should always
pass the proximal interphalangeal (PIP) joint. Then, pull the proximal
end of the thread toward the tip of finger. The threadwill start unwind
as you pull it and push the ring toward the tip; gradually, the ring will
slide over the compressed finger (Fig. 1). Several authors modified
this technique by using different materials to wrap the finger, but the
basic principle of the removal mechanism is the same in all of these
techniques [16–18].

5. Technique 2: compression technique

In this technique, 2 penrose drains are needed. The principle of this
technique is reducing the edema in distal part of finger and blocking
the blood flow to congest the finger again. First penrose drain is tightly
wrapped around the finger like a tourniquet just distal to the ring and
PIP joint and secured in placewith the help of a surgical clamp. Second
penrose drain is a wound around the finger from the first penrose
drain toward the incarcerated ring to compress the edema. While the
first penrose drain (tourniquet) is in place, remove the second
penrose drain and move the ring over the finger (Fig. 2) [19–24].
Actually, winding techniques and compression techniques seem
similar; however, in compression techniques, the wrapped bands do
not pass under the ring. This procedure can be repeated several times
until the swelling is reduced sufficiently to remove the ring.

6. Technique 3: the caterpillar technique

Only a lubricator is required in this technique. Initially, the finger
should be thoroughly lubricated. Caterpillar technique involves a
sequential of movements to propel the ring toward to the tip of finger.
The back of the hand is held parallel to the ground, while upward
pressure is applied from beneath swing the top portion of the ring
forward. Then, press downward on the ring and swing the bottom
portion of the ring toward the finger tip. The ring will slide over the
finger with the repetition of these movements (Fig. 3). There may be
resistance and pain while the ring is passing the level of PIP joint. St
Laurent [25] claimed that she has been using the caterpillar technique
for more than 10 years with remarkable success. Because this
technique.



Fig. 2. Compression technique.

Fig. 3. The caterpillar technique.
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technique do not necessitate any special equipment or device, it is
very practical; however, it is not suitable for elderly patients with
arthritis and prominent PIP joint.

7. Technique 4: the twin threads technique

Two threads and a lubricant are required in this technique. Any
thin and strong thread will work fine; however, surgical sutures can
also be used because they are available in most ED. Threads are
attached to the ring on the opposite sides. The finger is well lubricated
first. The threads must be parallel to the finger and to each other. An
assistant takes the threads continuously toward the tip of finger and
puts a moderate amount of tension on the threads. The physician
holds the ring with the thumb and index fingers from dorsal and volar
aspects. First, a controlled outward pressure is applied to the ring on
the volar aspect with the thumb; once the ring slowly advanced, the
index finger applies the outward pressure. Continuous tension on the
threads will prevent the ring to turn back to its place, and the ring will
gradually move toward the tip of finger with these alternating
movements (Fig. 4). Burbridge and Ritter [26] and Chandra et al [27]
reported that the twin threads technique can be useful if the ring is
not desired to be cut off. The most important trick of this technique is
the impatience between the alternating movements, and let the ring
advancement before performing the second action. This technique
will not be successful in patients with excessively swollen fingers, an
open wound, or finger fractures.

8. Technique 5: the glove technique

A surgical glove and a lubricant are needed in this technique. One
of the fingers of a surgical glove is cut from the base and the tip to
Fig. 4. The twin thre
obtain a cylindrical tube. This cylindrical tube is then passed beneath
the ring with the help of a small surgical forceps. The segment of the
rubber beyond the ring turned inside out and is pulled toward the
finger tip to slide the ring over the glove (Fig. 5). Inoue et al [28]
reported that the glove technique can be useful if the thread winding
technique has failed. Furthermore, they claimed that this technique
can be applied to burned, wounded, fractured, and inflamed fingers.
However, it is difficult to pass the glove beneath the ring on a very
swollen finger. In our opinion, this technique is not practical even if a
lubricant is used because of the narrow space between the ring and
the finger.

9. Ring cutters

Several authors suggest using ring cutters when the above-
mentioned noncutting techniques have failed. Various types of cutters
have been used in the literature such as manual ring cutters, pliers,
pincers, the Dremel motor saw, dental saws, diamond-tipped saws,
and even a dental drill. Ring cutter should be chosen particularly in
patients with open wounds or fractures in the fingers or those with
arthritic fingers. Thermal injuries caused by heating of the ring during
the cutting process or superficial injuries cause by the device have
been reported as complications of the ring cutters.

9.1. Manual ring cutters

Manual ring cutters are special tools designed for cutting rings.
These tools are available in many EDs. The tool's safety lever is passed
beneath the ring to protect the finger from the sharp serrated saw and
cutting takes places over the top. One hand holds the handle, and the
other hand twists the large thumbscrew to cut through the ring
ads technique.

image of Fig.�2
image of Fig.�3
image of Fig.�4


Fig. 5. The glove technique.

Fig. 6. Manual ring cutters.
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(Fig. 6). Because the toothed parts of these saws are not very hard and
cutting depends on hand power, they can only cut rings made of soft
materials such as gold, silver, copper, or plastic [29]. It is not proper to
cut rings made of steel, tungsten carbide, or titanium, which are
extremely hard materials. The serrated saw may be damaged during
cutting such hardmaterials. However, Kapickis and Kutz [30] reported
that nonmetallic titanium rings can also be cut with these simple
manual ring cutters in the ED in 10 to 15minutes. They recommended
usingmanual ring cutters for titanium rings, too. Because electric saws
aremore expensive and are not always available in ED, spendingmore
time and effort may be the only choice.

There are also pliers generally made of steel used in many EDs that
can cut rings. We could not identify any report regarding the use of
pliers in the current literature. However, they are very practical and
effective for cutting rings, which is made of soft metals (Fig. 7). Pincers
are also useful for the removal of rings made of ceramic and tungsten
carbide materials [31]. Tungsten carbide contains the inorganic
Fig. 7. P
chemical component (tungsten and carbon), which makes it ex-
tremely hard. However, when pressure is applied with pincers, it
shatters like glass. Controlled pressure should be applied in removing
a trapped ring from the finger with pincers to avoid injuring the
finger; thus, adjustable pincers are more suitable for this purpose
(Fig. 8).
9.2. Electric hand saws

Rings made of steel, tungsten carbide, or titanium, which has
recently become popular, cannot be cut with simple manual cutters.
Electric saws, Dremel motor saws, diamond-tipped saws, dental saws,
or dental drills can be used for these types of rings. There is effectively
little difference between these saws. The dental drill used for root
canal work has a long, thin tip with a diamond at the end parallel to
the working arm and that revolves at 15 000 rpm. Ricks [32] reported
lier.

image of Fig.�5
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Fig. 8. Pincer.

Fig. 9. Electric hand saws.
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cutting a ring made from tungsten carbide in approximately 15
minutes using a dental drill. Several authors have cut rings,
particularly those made of hard materials, using the Dremel motor
saw [33–37] (Fig. 9). Other authors have used diamond-tipped drills,
which resemble the Dremel motor saw and share the same
mechanism [38–42]. Taylor and Boyd [43] and Chambers and Harper
[44] reported cutting rings made from titanium and a hard metal
using the dental saws used by dentists to cut teeth. The only difference
between dental saws and diamond-tipped saws is their size. Sazwan
et al [45] also cut and removed rings using a dental drill used by
dentists for fillings similar to Ricks [32]. The finger must constantly be
Fig. 10. Intermittent instillation of water with the help of a serum set.
kept wet to protect against friction-associated heat and burns while
cutting rings with electric saws. This can be achieved with
intermittent instillation of water with the help of a serum set (Fig. 10).

10. Discussion

Although several noncutting techniques and various ring cutters
have been described and used, there is no established algorithm to
manage these patients in the ED in the current literature. The
knowledge about this issue is scattered in a huge number of articles
and needed to be synthesized in the form of an algorithm. A stuck ring
may present in a variety of clinical presentation, and not all rings and
patients are similar. Therefore, it is important how to handle different
cases and conditions. We proposed a new practical algorithm for the
removal of stuck rings (Fig. 11).

Initially, the finger should be evaluated carefully before attempt-
ing to remove a stuck ring. The first thing to look for is the presence
of edema and ischemia. Shooting pain, prolonged capillary refill
time (N2-3 seconds), cyanosis, and inability to perform 2-point
discrimination indicate ischemia. If findings of ischemia are present,
the ring must be removed urgently to prevent any permanent
damage to the extremity. Ring-cutting techniques should be used
first. In patients with no ischemia findings, the presence of fracture
in the finger, arthritis, or open wound should be investigated in the
second stage. The ring-cutting option should be taken in patients
with fractures, open wounds, or advanced arthritis because noncut-
ting techniques may further damage an already injured finger. A
prominent enlargement of PIP joint caused by arthritis, particularly
in elderly patients, significantly decreases the success rate of
noncutting techniques.

In patients with no findings of ischemia, excessive swelling,
fracture, open wound, or arthritis, noncutting techniques can be used
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Fig. 11. Algorithm of removal of rings.
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safely because enough time is present before the formation of
ischemia. However, because the lymphatic and venous drainage is
hindered, ischemia may develop soon in time. Therefore, a fast
intervention is feasible. All noncutting techniques can be used. In case
of failure, same technique can be tried 2 or 3 times, or another
technique can be used. Patients should be informed about the details
of the procedure and chance of failure. This will reduce anxiety and
maintain the compliance of the patient.

If noncutting techniques are unsuccessful, then the ring should be
cut off. Before starting to cut the ring, the material the ring is made of
must be evaluated and questioned because cutting technique is
planned according the material of the ring. It is easier to break rings
made from ceramic or tungsten carbide than to cut them off. A
ceramic or tungsten carbide ring will break under controlled
pressure using locking pliers. It is easier to cut rings made from
soft materials such as copper, gold, silver, or plastic. Simple ring
cutters or pointed pliers found in EDs can be used for this purpose.
Electric motor hand saws must be used on rings made of hard
materials such as titanium or steel. Excessive heat can be produced
with high-speed cutters that may lead to thermal burns. Keeping the
finger and the ring wet will avoid this complication. Fire department
assistance can be sought in the case of rings that cannot be cut off
using electric hand saws.
Once trapped rings have been removed, the finger should be
examined once again; particularly, circulation must be checked
carefully. Tetanus prophylaxis and antibiotherapy must not be
overlooked in the presence of cuts or trauma-associated contaminat-
ed wounds. If a circulatory problem is identified in the finger after ring
removal, the hand surgery department should be consulted. No
matter how the ring is removed, soft tissues and tendon examination
must be performed afterward, together with monitoring for ischemia.
Patients with no findings of ischemia, normal sensorimotor exami-
nations, and reduced edema can be discharged safely [46]. Use of this
algorithm by emergency physicians will ensure patient comfort and
avoid loss of time and unnecessary expenditure of effort.
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