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An effective aesthetic toe-shortening procedure

INTRODUCTION
The feet, especially the toes, are often exposed in daily life. Although 

there is wide variation in the appearance of the toes among indi-
viduals, as with all human morphological features, large discrepan-
cies in toe size may cause discomfort when wearing footwear. If 
one or two toes are excessively longer than the others or deformed, 
it is impossible to find a pair of premanufactured shoes that fit cor-
rectly. In those situations, a person must buy a larger pair of shoes 
or forcibly fit his or her feet into tight shoes, leading to immense 
discomfort and possibly greater deformity. Other than general cal-
luses and corns, severe lesser toe deformities include hammer toe, 
mallet toe, claw toe, curly toe, and crossover toe [1]. 
 Hammer toe and mallet toe deformities are commonly encoun-
tered by foot surgeons worldwide [2]. Hammer toe is characterized 
by flexion abnormality of the proximal interphalangeal (PIP) joint 
associated with hyperextension of the metatarsophalangeal (MTP) 
joint and frequently occurs in conjunction with MTP joint instabil-
ity [1,3]. Mallet toe is distinguished by flexion deformity at the dis-
tal interphalangeal joint and is caused by the pressure of the toe 
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Background Many people with a longer second toe or lesser toes experience symptoms 
such as corns, hammertoe, and numerous others, especially when wearing open-toe 
shoes. Proximal interphalangeal joint arthrodesis using intraosseous loop wiring per-
formed through a hidden side incision is a useful method to shorten the lesser toes 
aesthetically. 
Methods Aesthetic toe-shortening procedures were performed in 30 patients. All pa-
tients were evaluated by a physical examination and X-rays, and they underwent proxi-
mal interphalangeal joint arthrodesis using intraosseous loop wiring through a medial 
incision. Demographic characteristics, including foot morphology, were analyzed. The 
number of resected toes and resection amounts of each toe were measured. Patients’ 
satisfaction was determined through a questionnaire administered at each follow-up.
Results In total, 91 toe-shortening procedures were performed in 30 patients who were 
followed up for an average of 24 months (range, 6–48 months). Sixteen patients had 
Greek-type feet (53.3%) and 14 had square-type feet (46.7%). Twelve patients had ham-
mer toe deformity (40.0%) and 13 had corns (43.3%). The average length of the resected 
second and third toes was 9.66±2.79 mm (range, 5–15 mm) and 7.78±2.51 mm (range, 
5–12 mm), respectively. The vast majority of patients were satisfied with the final re-
sults. No significant complications such as nonunion occurred. Only one case of mild 
angulation of the second toe was noted.
Conclusions Aesthetic toe-shortening using the procedure described here can prevent 
the development of lessor toe deformities and provide permanent, aesthetically pleas-
ing results with a short recovery time.
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against the end of the shoe [1,3]. These abnormalities reduce mo-
bility and negatively affect physical and psychological quality of life 
[4]. In cases of extensively severe hammer toe deformities, amputa-
tion of the second toe may be considered in elderly patients not in 
good health who do not want to undergo reconstruction [5]. 
 Baek et al. [6] conducted a morphological classification of feet in 
Korean subjects, and found that 50.3% had Egyptian-type feet, 29.4% 
had square-type feet, and 20.3% had Greek-type feet (Fig. 1). The 
Egyptian type was defined as a foot where the hallux is the longest 
toe, with the other lesser toes sequentially smaller to the distal side 
[6]. The square type was characterized as the second toe having a 
similar size to the hallux, and a Greek-type foot as a foot where the 
second toe is longer than the hallux [6]. A Greek-type foot with a 
long second toe may be susceptible to the development of mallet 
toe, hammer toe, and corns [6]. In addition, wearing high heels may 
lead to or worsen such deformities [6]. 
 Common surgical techniques to address mallet toe include ar-
throplasty with resection of the head of the proximal phalanx and 
arthrodesis of the PIP joint [7]. These traditional techniques were 
developed to treat foot deformities, and leave prominent scars. Thus, 
we adopted and modified the arthrodesis method for preventive 
and cosmetic toe shortening. In this paper, we describe successful 
cases of aesthetic toe shortening. Our technique prevents future 
deformities without leaving prominent scars, and can thereby alle-
viate psychological stress and enhance the quality of life of individ-
uals with longer second or lesser toes. 

METHODS
We retrospectively analyzed the medical records of patients who 
underwent aesthetic toe-shortening procedures from March 2009 
to April 2018 at a single institution. This study was approved by Yon-
sei University Gangnam Severance Hospital, Institutional Review 
Board (#3-2018-0276). 
 Patients who wanted to shorten their toes for purely aesthetic 
purposes were included. These patients only had long toes, with no 
need to correct a deformity. Patients who had any other toe or foot 
deformity with functional disability were excluded. Individuals with 

diabetes or smokers were excluded because of wound healing prob-
lems. 
 In total, 91 toes in 30 patients were included and underwent PIP 
arthrodesis using intraosseous loop wiring through a medial inci-
sion that could be hidden in a normal posture. An operation on 
both feet was also possible on the same day. The patients under-
went surgery for one toe (mostly the second) or multiple toes (sec-
ond to fourth toes). The patients were evaluated through physical 
examinations and X-rays preoperatively and at postoperative 1 year. 
 We analyzed patients’ demographic characteristics, including 
foot morphology, mallet toe deformity, and the presence of corns. 
The number of resected toes and resection amounts of each toe 
were also measured. We evaluated complications, such as infection, 
hematoma, nonunion, and wound dehiscence. The patients also 
completed a satisfaction survey in which they were asked to rate 
their overall level of satisfaction on 5-point scale, where 1 was “very 
dissatisfied,” 2 was “dissatisfied,” 3 was “neither satisfied nor dissat-
isfied,” 4 was “satisfied,” and 5 was “very satisfied.”

Statistical analysis
Statistical analysis was performed using SPSS version 18.0 (SPSS 
Inc.). The categorical variables were presented as frequency and 
percentage, and continuous variables were as mean and standard 
deviation or as median and range. 

Operative technique
All operations were performed by a single surgeon (YDL) (Fig. 2, 
Supplementary Video 1). First, the patient, in a supine position, 
was given local anesthetic near the operation site for digital block 
anesthesia. After sufficient preparation, a 1-inch medial longitudi-
nal incision over the PIP joint in the neutral position was made to 
create an invisible scar for aesthetic reasons (Fig. 2A). The neuro-
vascular structures at the medial and lateral aspects were carefully 
retracted. The extensor hood, capsule, synovium, and medial and 
lateral collateral ligaments at the PIP joint were released (Fig. 2B), 
and the PIP joint was dislocated manually (Fig. 2C). The plantar 
plate was not cut, and the flexor tendon was not visualized or re-
leased. The adjacent digital length was taken into consideration. 
After marking the resection margin on the middle and proximal 
phalanx (Fig. 2D), the base of the middle phalanx and the head of 
the proximal phalanx were resected at right angles with a sagittal 
saw (Fig. 2E). Excessive resection was avoided. 
 With appropriate shortening and alignment mimicking the nat-
ural slight angulation of the PIP joint (Fig. 2F), an electric surgical 
drill was used to create two transverse intraosseous channels (Fig. 
2G). One channel was created 5 mm proximal to the distal stump 
of the proximal phalanx, and the other was formed 5 mm distal to 
the proximal stump of the middle phalanx. Then, an appropriately 
sized stainless wire (usually 20 or 22 gauge) was inserted into the 
channels to form a “box” loop (Fig. 2H). After confirming the for-

Fig. 1. Classification of feet.

Egyptian Square Greek
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mation of a box loop, the intraosseous loop of wire was gradually 
twisted until sufficient and firm fixation was achieved (Fig. 2I). Ex-
cess wire was cut and bent to create a soft contour. It is important 
to ensure adequate soft tissue coverage of the fusion site and wire 
loop with no irritation on the lateral toe. After the completion of 
fixation, the wound was closed by layers (Fig. 2J) and a soft dress-
ing was applied. 

Postoperative care and exercise
Patients were advised to elevate the foot for 2 days after the opera-
tion and to wear a surgical shoe or shoes for 2 weeks. Patients were 
allowed to wear regular exercise shoes from the third week postop-
eratively and perform limited exercise, and they were allowed to 
move without restrictions after 4 weeks. At 6 weeks, the patients 
could resume as vigorous activity as they could tolerate.

RESULTS
In total, 91 toe-shortening procedures were performed in 30 pa-
tients. The ages ranged from 23 to 48 years, with a mean age of 32.9 
years. Of the 30 patients, 93.3% (28 of 30) were women and 96.7% 
(29 of 30) had long toes bilaterally. Sixteen patients had Greek-type 
feet (53.3%), and 14 had square-type feet (46.7%). Regardless of the 
type, 12 had hammer toe deformity (40.0%) and 13 had corns (43.3%). 
All patients with hammer toe deformity also had corns (Table 1). The 
average follow-up period was 24 months (range, 6–48 months). 
 Intraoperative measurements showed that the average number 
of resected toes was 3.03±1.03 in each case. The average length of 
the resected second toe was 9.66±2.79 mm (range, 5–15 mm) and 
the average length of the resected third toe was 7.78 ±2.51 mm 

Table 1. Demographic characteristics of patients

Characteristic No. (%)

No. of patients 30

   Unilateral 1 (3.3)

   Bilateral 29 (96.7)

No. of toes 91

Age (yr), mean (range) 32.9 (23–48)

Sex

   Female 28 (93.3)

   Male 2 (6.7)

Type of toe

   Greek type 16 (53.3)

   Square type 14 (46.7)

Hammer toe deformity 12 (40.0)

   Second toe 12

Corns 13 (43.3)

   Second toe 13

Fig. 2. Operative procedure. (A) A lateral longitudinal incision over 
the proximal interphalangeal (PIP) joint in the neutral position. (B) 
Dissection and release of soft tissue and the PIP joint. (C) Manual 
dislocation of the PIP joint. (D) Marking the resection margin on the 
middle and proximal phalanx. (E) Resection of the middle and proxi
mal phalanx heads at right angles with a sagittal saw. (F) Appropri
ate shortening and alignment mimicking the natural slight angula
tion of the PIP joint. (G) Creation of the transverse intraosseous chan
nel in the proximal phalanx. (H) Insertion of a stainless wire (usually 
20 or 22 gauge) into the channels to form a “box” loop. (I) Twisting 
the intraosseous loop of wire until sufficient and firm fixation is achi
eved. (J) Wound closure.
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(range, 5–12 mm) (Table 2). All the operations had successful re-
sults without significant complications, such as infection, hemato-
ma, or wound complications. Fig. 3 presents preoperative and post-
operative photographs. The postoperative scar via a lateral longitu-
dinal incision was invisible when the foot was in its natural posi-
tion (Fig. 4). Radiographs revealed complete bony union in all pa-
tients. Mild angulation of the second toe was noted in one case, but 
it did not cause discomfort or require a secondary procedure (Fig. 5). 
 In the questionnaire, 96.6% of patients (29 of 30) answered that 
they were either “very satisfied” or “satisfied” during a follow-up 
examination. No patient developed problems with walking or daily 
activities.

Table 2. Details of the resected toes 

Case Site
No. of 

resected 
toes

Resection amount (mm)

Lt. 2nd Lt. 3rd Rt. 2nd Rt. 3rd

  1 Bilateral 3 8  8 8 

  2 Bilateral 2 11  8 

  3 Bilateral 4 13 11 15 10 

  4 Bilateral 4 13 10 13 11 

  5 Left 1 7   

  6 Bilateral 4 14 12 14 11 

  7 Bilateral 2 7  7 

  8 Bilateral 2 7  8 

  9 Bilateral 4 12 10 11 8 

10 Bilateral 2 8  9 

11 Bilateral 2 8  8 

12 Bilateral 4 13 11 14 11 

13 Bilateral 4 11 8 12 8 

14 Bilateral 2 6  7 

15 Bilateral 2 8  8 

16 Bilateral 4 6 5 6 4 

17 Bilateral 4 10 8 12 9 

18 Bilateral 2 7  7 

19 Bilateral 4 12 9 13 8 

20 Bilateral 2 10  10 

21 Bilateral 4 6 4 7 4 

22 Bilateral 3 8 4 6 

23 Bilateral 4 14 10 12 9 

24 Bilateral 2 5  5 

25 Bilateral 2 13  12 

26 Bilateral 4 10 6 10 5 

27 Bilateral 4 12 6 11 6 

28 Bilateral 4 11 5 11 5 

29 Bilateral 2 6  6 

30 Bilateral 4 12 7 12 6 

Lt., left; Rt., right.

Fig. 3. Preoperative and postoperative clinical and radiographic ap
pearances. A 23yearold woman had long left and right second toes. 
The length of the left toe was 11 mm and that of the right toe was 8 
mm. Toeshortening surgery with interosseous wiring was done. (A, 
B) Preoperative photographs. (C, D) Oneyear postoperative photo
graphs.

A C

B D

Fig. 4. Postoperative scar after aesthetic toeshortening surgery. 
Surgery was performed via a lateral longitudinal incision, and the 
postoperative scar was hidden when the foot was in its natural posi
tion. (A) A 23yearold woman with long left and right second toes 
underwent toeshortening surgery with interosseous wiring. The 
scar was not visible after 1 year postoperatively. (B) A 35yearold 
woman with a long left second toe, right second toe, and right third 
toe underwent toe shortening surgery with interosseous wiring. The 
scar was not visible after 1 year postoperatively. 

A
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DISCUSSION
Toe deformities, especially of the lesser toes, are frequently encoun-
tered conditions associated with significant morbidity [8]. It may 
be challenging to decide the most appropriate treatment strategy 
for each patient and each toe, even with an understanding of the 
anatomy and pathology of toe deformities [8]. Deformities of the 
toes often occur gradually due to ill-fitting or high-heeled footwear 
[8]. The main deformities are claw toe, hammer toe, and mallet toe, 
which result from imbalances between the forces of flexion and ex-
tension [9]. When symptoms are present, tissues such as ligaments, 
capsules, joint structures, and tendons may already have been irre-
versibly damaged, and ankle pain or deformities may result [9]. Var-
ious operative methods have been developed to address the under-
lying issues when symptoms are present [7]. 
 Numerous surgical techniques have been described, and each 
has its advantages and disadvantages. The most traditional techni-
que is PIP joint arthrodesis, which involves using a K-wire to trans-
fix the fusion site; the K-wire exits the toe distally to allow future 
removal [2,10-12]. Typically, drilling for the K-wire is performed 
from the PIP joint, through the middle phalanx, and out of the dis-
tal phalanx, followed by retrograde insertion across the PIP joint to 
the base of the proximal phalanx. The K-wire is usually maintained 
for 4 to 6 weeks to stabilize the joint and reduce recurrence [13]. A 
K-wire is easy to insert, there is minimal need for instruments, and 
it maintains alignment [10-12]. However, pin tract infection is a 

known potential problem with any pin that exits through the skin, 
and immobilization delays the use of normal shoes [7,14,15]. Fur-
thermore, removal of the K-wire may cause the patient anxiety and 
pain, and it is a time-consuming postoperative procedure for the 
surgeon [14,15]. 
 Absorbable intramedullary pins have also been used [16,17]. Un-
like K-wires, no procedure is required to remove absorbable pins, 
and they remain in the foot much longer than a traditional K-wire, 
facilitating fusion across the arthrodesis site [16,17]. Disadvantages 
include prolonged digital swelling and marrow edema; furthermore, 
they are less rigid than K-wires, making them prone to bending 
and breakage [10]. Absorbable pins are also more expensive than 
K-wires and do not provide rotational stability like K-wires [10]. 
 Intramedullary implants are also being utilized with increasing 
frequency [10,18,19]. Implants have the benefits of better pain con-
trol, good union rates, decreased infection risk, and better patient 
satisfaction [10,18]. However, if there is an infection, the procedure 
required to remove the intramedullary implant is very invasive and 
damages the surrounding tissues, which can lead to additional bone 
loss or bony instability [19]. Furthermore, these implants are very 
expensive compared to K-wires [18]. 
 Harris et al. [2] suggested using an intraosseous loop of stainless 
steel wire, and we modified Harris’s technique. PIP joint arthrode-
sis and fixation with an intraosseous box wire loop do not require 
hardware maintenance or removal. Despite the relative simplicity 
of the procedure and minimal instrumentation, box wire loop fixa-
tion is known to be resistant to displacement and to be able to main-
tain sufficient strength. Similar to other methods, the orientation 
and placement of the cut are important. Bone healing is optimized 
by increasing the apposition of the fusion interface. To obtain the 
largest surface area for fusion, the level of the metaphyseal bone 
should be optimized to supply sufficient blood and complete the 
union [20]. Furthermore, arthrodesis with accurate alignment is 
important. In our procedure, an additional K-wire is not required, 
although others have suggested that an additional K-wire can help 
improve the stability of PIP arthrodesis and the alignment of the 
corresponding MTP joint [2]. 
 Several complications are associated with toe-shortening surgery, 
including angulation deformity, too-straight toes, floating toes, in-
fection, nonunion, delayed wound healing, and wire exposure [21]. 
We observed only a single angulation deformity that did not require 
additional surgery in our case series.
 The aesthetic toe-shortening procedure has several advantages. 
First, our procedure is performed before the irreversible changes of 
the second or other toes. During the dissection or subluxation, there 
is no need to correct irreversible damage to the soft tissues or resect 
a bony deformity. Therefore, the operative procedures are easier 
and the operative time is shortened. Second, we make an incision 
on the medial side of the toe. Most surgeons prefer a dorsal longi-
tudinal incision over the midline of the digit centered over the PIP 

Fig. 5. Complications after aesthetic toe shortening surgery. A 28 
yearold woman had a long right second toe. This toe was 10 mm in 
length (A, B). After aesthetic toe shortening surgery on the right sec
ond toe, mild angulation to the lateral side was observed (C, D). The 
angulation was minimal and the patient was not claimed; therefore, 
she did not undergo revisional surgery.

A

B
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joint to create a good visible field for the correction of toe deformi-
ty [21]. Although a medial incision restricts the operative field and 
increases technical difficulties, it makes the postoperative scar in-
visible and therefore increases aesthetic satisfaction. Third, this op-
eration could prevent toe deformities arising from abnormal anat-
omy or posture. Although PIP joint arthrodesis could lead to stiff-
ness, hyperextension, or another extension deformity of the PIP 
joint, no patients in this study had symptomatic complications with 
deformities related to arthrodesis.
 The limitations of this study include the small number of sub-
jects and the short follow-up period. Furthermore, these cases were 
performed at a single institution. This procedure is not only suit-
able for treating toe deformities, but can also be used for aesthetic 
foot surgery. There is a debate regarding whether aesthetic toe-short-
ening surgery is actually needed. The American Orthopedic Foot 
and Ankle Society warns patients to avoid cosmetic foot surgery, 
emphasizing that the risks associated with foot surgery, such as in-
fection, pain, scarring, and neurovascular damage, are much great-
er than the benefits. However, aesthetic toe shortening can relieve 
daily discomfort, prevent future deformity, and result in a cosmeti-
cally ideal foot shape, ultimately leading to better quality of life. Our 
excellent results indicate that our surgical method is feasible and 
effective.
 Although the toe is a very small part of the body, its anatomical 
and aesthetic importance far surpasses its size. Because most shoes 
are fit for Egyptian-type feet, a longer lesser toe can cause substan-
tial daily discomfort. Customized shoes are available, yet their high 
price and small spectrum of choice limit their accessibility. In this 
era of preventive medicine, the performance of a toe-shortening 
procedure before the development of pain and deformity could 
greatly improve the quality of life of many individuals. This opera-
tion can alleviate the stress caused by foot appearance with mini-
mal risk. This technique can potentially be further modified to en-
hance efficiency and convenience for patients and surgeons. 
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