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Introduction
Foreign body (FB) injuries constitute an important part of admission to 
emergency and orthopedic clinics in daily practice. While most of them are 
superficial and palpable, some are located deeply. FB that penetrates the 
soft tissue in the musculoskeletal system may remain asymptomatic for a 
long time, as well as cause different symptoms and complications. Pain, 
abscess formation, tendon irritation, neurovascular damage, inflammatory 
reaction, and necrotizing fasciitis are some of the symptoms (1-4).

Radiographs can be useful for localization and are often used as part of 
initial evaluation. Radiopaque objects such as metals, shrapnel, and glass 
fragments can be seen on plain radiographs; radiolucent objects such 
as wood, splinters, and plastics may not be visible (5). The localization 
and removal of deeply located and radiolucent FBs that cannot be 
palpated can be difficult. Ultrasound (USG) plays an important role in the 
localization of these FB (6).

Although superficial, palpable FBs can be easily removed under emergency 
and outpatient clinic conditions, deep penetrating and non-palpable FBs 
may need to be extracted under operating room conditions (7).

Fluoroscopy is also frequently used for the localization and removal of 

radiopaque objects. The patient and surgical team may be exposed to 

radiation (8). The aim of this study was to present the results of patients 

who underwent USG-guided FB removal.

Methods

Sixty-one consecutive patients (34 men, 27 women) who were admitted to 

the emergency service or orthopedic outpatient clinic due to FB trauma 

to soft tissue were evaluated. Four patients were lost during follow-up. In 

53 of the 57 remaining patients, the reason for admission was persistent 

pain, whereas in three patients, it was the feeling of discomfort caused 

by the presence of FB. In one patient, FB was removed for forensic 

reasons. Before the intervention, 44 patients had X-ray imaging. 

However, X-ray imaging was not available for 13 patients. Among those 

with X-ray imaging, three underwent computed tomographies (CT) 

as supplementary imaging, while one patient without X-ray imaging 

underwent magnetic resonance imaging (MRI).
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Diagnostic USG was performed by the radiologist in all patients, and 

USG-guided surgery was recommended for patients with confirmed FB 

presence. The number, size, shape, structure, distance to the skin, and 

integrity of the FB were determined with USG-guidance (Table 1).

FB that could not be palpated at a depth of at least 10 mm, localized in 

the lower or upper extremities were included in the study. Objects that 

are superficial (10 mm > depth) and/or felt by palpation excluded from 

the study.

The surgery was performed under sterile conditions in emergency or 

outpatient intervention rooms using local anesthesia in 45 patients who 

could tolerate it. For 12 patients who either did not want or could not 

tolerate local anesthesia, the procedure was conducted in the operating 

room. Among these patients, sedation was administered to seven, spinal 

anesthesia to three, and general anesthesia to two. Post-operative 

control X-rays were taken for patients who underwent surgery due to 

radiopaque FB; however, no examination was requested for those with 

radiolucent FB. After the intervention, patients were monitored until 

wound healing and suturing was performed. Satisfaction assessment 

was conducted using the Roles-Maudsley questionnaire during the 

second month of follow-up (Table 2) (9).

First of all, the localization of the FB was visualized by USG. The surgical 

area was sterilely prepped with a povidone iodine solution. The USG 

probe was covered with a sterile sheath. Local anesthesia was applied 

at the site of FB. Then, the guide needle tip was sent to the FB using 

USG guidance (Figure 1). Without removing the guide needle, a minimal 

incision was made at the needle insertion point into the skin. Blunt 

dissection was observed along the needle trace, and the FB was reached. 

The FB is held along its long axis with the help of a clamp or grasper and 

then removed. Fluoroscopy was not used in any of the cases (Figure 2, 3).

High-resolution USG was performed by a radiologist with an experience 

of more than 10 years in USG and two orthopedic surgeons with an 

experience of 3 years (M.A.Ç., B.K.). The study was conducted using a GE 

Logiq P5 USG machine. 

This study was approved by the İstanbul Medipol University Ethical 

Committee approval number: 190, date: 18.02.2021). All patients 

provided written informed consent.

Statistical Analysis

Statistical analysis was performed using SPSS for Windows version 29.0 

(IBM Corp, Armonk, NY, USA). Descriptive statistics, including means, 

minimums, and maximums, were examined to gain insights into the 

central tendency and variability of the variables under investigation.

Results

The mean age of the patients was 22 (range; 2 to 62). Twenty-

seven of the patients were women, and 30 were men. The mean 

time between the penetration of the FB and surgical intervention 

was 74 days (range; 1 day to 2 years). Thirteen patients developed 

abscesses around the FB. The area where the FB penetrated was the 

foot in 26 patients, hand in 19, knee in four, cruris in three, elbow  

in two, forearm in one, hip in one, and thigh in one (Table 1).  

Figure 1. Foreign body (needle) indicated by a red arrow. Guide needle 
shown with green arrow

Table 1. Characteristics of the foreign bodies according to localizations

Localization n (%) Width (mm) Length (mm) Depth (mm) Time (min) Incision (mm)

Foot 26 (45.6) 2.7 (0.8-15) 16.5 (3-27) 17.3 (10-35) 7.5 (5-20) 11 (6-25)

Hand 19 (33.3) 1.8 (0.7-3) 10 (2-40) 11.8 (10-15) 6.7 (5-15) 8.4 (6-10)

Knee 4 (7) 1.4 (0.7-3) 18.2 (3-25) 23.7 (15-30) 9.5 (5-15) 16.2 (5-25)

Cruris 3 (5.2) 1.3 (1-2) 16 (3-40) 33 (30-40) 7 (5-10) 13 (8-20)

Elbow 2 (3.5) 0.9 (0.8-1) 14 (10-18) 25 (20-30) 8 (5-11) 14 (8-20)

Forearm 1 (1.8) 2 6 30 5 8

Hip 1 (1.8) 1 12 7 11 20

Thigh 1 (1.8) 5 11 40 15 25

Total 57 (100) 2.2 13.9 18 7.5 11.1

n: Number, mm: Milimeter, min: Minute(s)
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Three glass pieces were extracted from the foot of one patient 
(Figure 2). They were considered a single piece because of their close 
localization to each other. All FB were successfully removed. Local 
anesthesia was preferred mainly for the patients. Local anesthesia was 
applied to 45 patients, sedation to seven, spinal anesthesia to three, 
and general anesthesia to two patients.

The average depth of FB was 18 mm (range; 10 to 40 mm), and the 
average size was 2x14 mm (range; 2x2 mm to 15x25 mm). While 38 of 
the FB were metallic (sewing needle, bullet core, iron burr), 11 were 
wood (piece of wood, thorn, toothpick) and 8 of them were glass.

The mean duration of surgery was 7 minutes (range; 5 to 20 minutes), 
and the mean incision size was 11 mm (range; 5 to 25 mm). Forty-
seven of the patients underwent an outpatient procedure and were 
discharged on the same day. Nine patients were discharged after 
hospitalization for one night and one patient for two nights. For 
patients with abscess, postoperative antibiotherapy was initiated. 
No postoperative complications were observed in any patient during 
follow-up period. At second month follow up, 51 patients (89.5%) were 

very satisfied (excellent) with the surgery, and six (11.5%) patients were 

satisfied (good). 

Discussion
Clinical examination may be insufficient for localization and removal of 

some FBs. Additional attempts may be required to locate and remove 

deeply located FBs with granulation tissue surrounding them. Under 

USG, 57 non-palpable FBs were removed from the patients.

On one hand, some FBs penetrating the body may not show any 

symptoms; on the other hand, some may present with symptoms such 

as pain, tingling, hematoma, abscess formation, numbness, and loss of 

motor function due to nerve compression and anxiety (2,7). Although 

the main complaint of the patients in our study was pain, three patients 

requested extraction because they wanted to get rid of the feeling of a 

FB in the body, although there were no clinical symptoms.

Plain radiography is the preferred imaging modality for patients with 

FB penetration. Although plain radiographs are sufficient to show 

the presence of most FB, advanced imaging methods are needed to 

determine the presence and localization of materials such as plastics 

and wood that are not radiopaque. CT and MRI can also be used for 

diagnosis. Because they are expensive test methods, they are not the 

first choice and are not indicated for every FB (10). For example, most 

metallic objects are contraindicated for MRI (6). USG is an inexpensive 

imaging method with high sensitivity and specificity. Sonography has 

a reported sensitivity of 95% for detecting FB. In addition, it provides 

real-time intervention (11). In our series, 45 patients had previously 

Figure 2. Ultrasound-assisted foreign body (glass pieces) removal from the left foot plantar area. (a, b) Localization of glass pieces under USG guidance (red arrows 
show the glass pieces), (c) Removed glass pieces, (d) 15 mm skin incision. (Written informed consent is taken from the patient)

Table 2. Roles-Maudsley score

Point Interpretation

Excellent 1 No pain, full activity

Good 2 Occasional discomfort, full activity

Fair 3 Some discomfort after prolonged activity

Poor 4 Pain-limiting activity

Figure 3. Ultrasound-assisted foreign body (needle) removal from the anterior part of the knee, (a, b) Localization of needle under USG guidance, (c) Red arrow 
show the needle, (d) Approximately 13 mm skin incision, (e) Removed needle. (Written informed consent is taken from the patient)
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undergone imaging. For the two cases in which glass was penetrated, CT 
was requested, and in one case, MRI was used for detecting FB.

Hyperechoic appearance and shadowing are US findings that suggest 
a FB. This tool can be used for preoperative FB localization and as 
a guide for real-time intervention. Different methods for removal of 
FB are defined before (12-14). In daily practice, the removal of deeply 
located radiopaque materials is often performed under fluoroscopy in 
operating rooms. Although the extraction of some objects can be done 

easily with fewer fluoroscopic imaging procedures, a long operation 

time, excessive labor, and exposure to high radiation volumes 

(fluoroscopy) may be required to remove some FBs (8). This may lead 

to increased incision size and further soft tissue damage. During the 

extraction of FB located close to the vessels and nerves, these structures 

may also be damaged. The use of USG has previously been described in 

the literature (15-17). Our technique can also be considered a modified 

version of these previously described methods. In this technique, 

the localization of the FB is first determined by USG. Then, the FB is 

reached with a relatively small incision with a guide needle tip, and the 

FB is removed. Thus, the surrounding tissues are minimally damaged. 

Thus, it is possible to remove objects in the neighboring areas of the 

vascular nerve without damaging these structures. No major vascular 

or neurological complications occurred in our series. Only one patient 

experienced numbness around the incision side in the second week. 

On the second month, he stated his complications were completely 

recovered. Two months after surgery, all patients had satisfactory 

outcomes.

One of the difficulties of this method is that performing USG requires 

experience (18). In our study, the measurements were conducted by 

an experienced radiologist, and interventions were performed by two 

orthopedic surgeons with three years of experience using USG. 

Complications such as tendon irritation, neuroma, and neuropathy 

due to FB remaining in the body for a long time have been reported 

in the literature. In addition, objects that can move like a needle tip 

may migrate to surrounding tissues and cause tissue irritation (19). In 

our study, we observed that a broken sewing needle penetrating the 

sole of the foot migrated between the metatarsals within two weeks. 

After localization with USG, the needle tip was extracted through an 

incision without damaging the tendon and vascular nerve package. 

Neurovascular deficit was not observed in the patient’s follow-up period.

The monthly radiation exposure of an orthopedic resident doctor 

in trauma rotation was 79 mrem/month, and an orthopedic surgeon 

dealing with trauma and deformity was reported to be exposed to 

radiation of 53 mrem/month (20). One of the most important advantages 

of USG-guided procedures is that no need for fluoroscopy. During the 

procedure, the patient is exposed to radiation only during the first 

presentation and postoperative control radiographs. Thus, the amount 

of radiation to which both the patient and performer are exposed/to be 

exposed is reduced.

Another advantage of USG-guided FB removal is that it shortens the 

operation time and reduces the use of the operating room, thus reducing 

the cost. The average operating room usage fees in the United States 

are 35-36 dollars according to 2018 data (21). In our study, although 

the mean intervention duration was 7 min, only 12 of the 57 patients 

underwent the intervention under operating room conditions. The 

reasons for this are that patients do not want isolated local anesthesia, 

prefer a different anesthesia method, or are too young to tolerate local 

anesthesia.

Study Limitation 

Our study also has some limitations. This was a retrospective study with 

a small sample size. Another significant limitation was the incomplete 

X-ray imaging of the 13 patients. This circumstance may have led to 

the oversight of the accompanying pathologies. Additionally, we did not 
have a control group with the same/similar traumas, which limits us 
from comparing our results with those of other treatment methods.

Conclusion
USG-guided FB extraction is a safe, fast, and comfortable option for 
patients and physicians. It should be preferred more in orthopedic 
practice. For this orthopedic physicians should receive USG training 
starting from their assistantship, and its use in daily practice should be 
increased. New multicenter studies involving larger sample sizes should 
be conducted to better demonstrate the effectiveness of this approach.
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