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A prospective case series was undertaken to assess the role of high resolution ultrasonography to detect
radiolucent foreign bodies in the foot and ankle region. Out of 30 suspected foreign bodies, ultrasonography
was able to detect 28 foreign bodies with 2 false negatives. The overall sensitivity was 93.33%. The false

negatives were attributed to the foreign body being obscured by bone.
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D ] issed or neglected foreign body and
subsequent complications in the extremities
is a challenging complaint in the orthopedic

outpatient department. Most of these cases present

with soft tissue mass, granuloma, abscess, corns,
osteomyelitis, fasciitis, cellulitis, chronic discharging
sinus, and tendon contracture with or without pain.l’z’3

The initial investigation is usually done with a plain

radiograph, which however, cannot detect radiolucent

foreign bodies such as those of wood, plastic and

rubber.
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Of the other imaging modalities, xeroradiography
provides better edge enhancement, but it requires
special equipment and is inadequate in detecting
radiolucent foreign bodies.””

Computerized tomographic (CT) scan has the ability to
detect the radiolucent foreign bodies with limitations
of ionizing radiation, cost and poor sensitivity in
detecting small foreign bodies.”” Magnetic Resonance
Imaging (MRI) can detect radiolucent foreign bodies
but has the limitations of being inaccessible, expensive,
and a concern regarding magnetic foreign bodies as
well as time consuming.
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Figure 1 (top) and Figure 2 (bottom) High-resolution
ultrasound of a foot suspected of having a foreign body.

There is an added disadvantage of not detecting
foreign bodies with low signal intensity from tissues
such as scar tissue, tendon and calcifications.” ’
Sonography, on the other hand, is easily accessible,
inexpensive and a time saving image modality.

We undertook our study on thirty patients who
presented to our outpatient department at two
hospitals with a definite history of foreign body injury
to the foot and ankle region. Patients presented with
varied signs and symptoms which included pain, soft
tissue mass, abscess, corn, chronic discharging sinus
with duration of symptoms ranging from four months
to eight years.
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Most of these patients were initially managed by
primary care givers and missed or often self treated
themselves removing only a part of foreign body and
subsequently neglected. Our aim was to assess the role
of foreign body detection in these patients with high
resolution ultra sonography (USG).

Materials and Methods

Thirty symptomatic patients who had a definite history
of foreign body injury of the foot and ankle region
were included in this study. The symptoms of these
patients varied from simple pain to chronic discharging
sinus and all had a normal plain radiograph. All of
them underwent high resolution ultra sonography of
the affected part followed by surgical exploration.

Sonography was conducted by four specialist doctors
who had a minimum of four years of experience in the
radiology department. Sensitivity of USG was
determined with respect to that found on surgical
exploration.

Results

Thirty consecutive patients presented to our outpatient
departments from May 2008 to May 2012 with history
of foreign body injury. Patients presented with
persistent pain, soft tissue mass, granuloma, abscess or
chronic discharging sinus with a normal radiograph.
Nineteen patients were male. Twenty two patients
were younger than twenty years of age. Twenty eight
patients had symptoms in the foot; two had symptoms
in the ankle region. Twenty three patients had a history
of nail insertion in the foot through a rubber sole.
There was thorn injury in six patients with five having
it in the foot and one in the ankle region. One patient
had injury to the ankle with a wood. Three patients
had multiple surgical interventions for chronic
discharging sinuses.

All these patients were sent to radiology for the high
resolution ultra sonography of the affected part. In all
our cases a frequency of 7.5 MHz to 13 MHz was
employed. Foreign bodies were reported as
hyperechoic masses with surrounding hypo echoic rim
with an acoustic shadow in twenty eight patients (Fig.
1 and Fig. 2).
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Figure 3 Foreign body seen at the time of surgery.

Two patients which were reported negative had
chronic discharging sinus with one having it on the
lateral malleolus and another on the dorsal aspect of
the foot. All patients underwent surgical exploration
under general or regional anaesthesia with tourniquet
control. Preoperative methylene blue injection into the
sinus was used in three patients with chronic
discharging sinus. Foreign bodies were recovered from
all the patients (Fig. 3 and Fig. 4). Two patients who
were labeled by the sonologist of not having a foreign
body had foreign bodies close to or obscured by the
bone. One of the patients had injury to the right
lateral malleolar area with a wooden foreign body with
persistent sinus discharge, and on exploration the
foreign body was found very close to and abutting the
cortex. Another patient had a history of nail insertion
through the sole of the shoe with persistent sinus
discharge on the planter aspect of the foot, and on
surgical exploration a piece of rubber was found
abutting the second metatarsal shaft cortex on the
dorsal aspect. Out of the total thirty suspected
radiolucent foreign bodies, high resolution ultra
sonography was able to detect the foreign body in 28
patients with two false negatives with an overall
sensitivity of 93.33%.

Figure 4 Foreign body after removal.

Discussion

The basic principle of ultra sound is the use of a
transducer to penetrate tissues with ultrasonic waves at
various frequencies. When the wave strikes the denser
component of tissue, they bounce (echo) back to the
transducer. The ultrasound can then interpret the
speed and intensity of the sound wave to determine
the location and composition of the object. Structures
are plotted on the screen based on their depth and
location relative to the transducer. Superficial
structures are plotted at the top and deeper ones at the
bottom of the screen. The larger the surface area
toward the transducer the greater it will reflect.
Sonographic features of the foreign bodies in the soft
tissues have three components. Firstly, the appearance
of the foreign body; secondly, the changes in the soft
tissues surrounding the foreign bodies. Thirdly, the
appearance of soft tissues distal to the foreign bodies.

All foreign bodies on ultrasonography appear as
hyperechoic foci. The reflectivity depends on acoustic
impedance of the foreign body which in turn varies
with the density of the object. In general, metal,
mineral, glass, wood, and rubber reflect sound,
appearing white on the screen. The changes
surrounding the foreign bodies are due to
inflammatory reaction which may range from edema to
abscess formation.
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This reaction takes some time to develop and is shown
as hypo echoic rim around the foreign body. Distal to
the echo rich foreign body acoustic shadowing is
noted. This is due to failure of the ultrasound to pass
through the foreign body."" "

Despite their size, foreign bodies are no small matter.
When left untreated they cause pain, swelling,
infection, nerve and tendon injury.> > " Although USG
has been a well-established diagnostic tool for foreign
bodies in the soft tissues, it has been underutilized in
this part of the world. While evaluating the usefulness
of USG in the detection of unsuspected foreign bodies
followed by CT, MRI, bone and labeled red cell
Scintigraphy, it has been found that the Ilater
investigations added no relevant information and were
time consuming and costly.”” The sensitivity of USG
in detecting different foreign bodies has been reported
to be 70% to 100%. Cases which turned out to be false
negatives had either a very deep foreign body, gas
around foreign body, or a foreign body too close to
the bone,*>'*"® as was the case in two of our patients.

Several studies have demonstrated the effectiveness of
USG in detecting non-opaque foreign bodies in the
soft tissues. The power of USG is as important as the
depth of penetration of wave into soft tissues. The
shorter wave length with high frequency penetrates
less as most of energy is absorbed by the medium."
The authors do not believe that the results could be
different if the USG was done by the same
radiologists. Differences in the comparative accuracy,
sensitivity and specificity of foreign body detection by
radiologist and USG technician has not been found to
be statistically significant in the previous studies. '’

Conclusion

The authors do not recommend replacing plain
radiography with ultrasonography in the evaluation of
suspected foreign bodies of the foot and ankle region.
But Sonography should definitely be considered part
of diagnostic work up of patients in whom we strongly
suspect the presence of radiolucent foreign bodies
based on history and symptomatology.

The Foot and Ankle Online Journal, 2013

References

1. Lammers RL. Soft issue foreign bodies. Ann Emerg Med 1987
17:1336-1346.[PubMed]

2. Dhar SA, Dar TA, Sultan A, , Butt MF, Mir MR, Kawoosa
AA, Farooq S. Delayed manifestations of the nail —slipper injury.
Chir Organi 2009 93 149-153.[PubMed

3. Dar TA, Sultan A, Hussain S, Dhar SA, Ali MF. Contracture
of the third toe as delayed manifestation of foreign body in the
foot. Foot Ankle Specialist 2011 4: 298-300. [PubMed

4. Anderson MA, Newmeyer WL, Kilgore Jr ES. Diagnosis and
treatment of retained foreign bodies in the hand. Am J Surg 1992
144: 63-65. [PubMed

5. Flom LL, Ellis GL. Radiologic evaluation of foreign bodies.
Em Med Clinics North Am 1992 10 163-177. [PubMed

6. Russell RC, Williamson DA, Sullivan JW, Suchy H, Suliman
O. Detection of foreign bodies in hand. ] Hand Surg 1991 16A: 2-
11. [PubMed

7. Mizel MS, Steinmetz N, Trepman E. Detection of wooden
foreign bodies in the muscle tissue: experimental comparison of
computerized tomography, magnetic resonance imaging and ultra
sonography. Foot Ankle 1994 15: 437-443. [PubMed]

8. Tedric D. Boyce, David P. Fessell, Jon A. Jacobson. Lin J, van
Holsbeeck MT, Hayes CW. Foreign bodies and associated
complications with surgical correlation. Radiographics 2001
21:1251-1256. [PubMed

9. Jon A. Jacobson, Powell A, Craig JG, Bouffard JA, van
Holsbeeck MT. Wooden foreign bodies in soft tissues. Radiology
1998 206: 45-48. [PubMed

10. Lisa D Mills, Christy Butts. Capturing elusive foreign bodies
with ultrasound. Emergency Medicine 2009 36-42. [Website

11. Banerjee B, Das RKD. Sonographic detection of foreign
bodies in the extremities. Brit ] Radiology 1991 64: 107-112.
PubMed

12. Soudack M, Nachtigal A, Gaitini D. Clinically unsuspected
foreign bodies, The importance of sonography. | Ultrasound Med
2003 22:1381-1385.[PubMed

13. Crankson S, Oratis P, Al Mazaid G. Ultrasound in the
diagnosis and treatment of wooden foreign bodies in the foot.
2004 Ann Soudi Med 24. [PubMed

14.Lyon M, Brannam L, Johnson D, Blaivas M, Duggal S.
Detection of soft tissue foreign bodies in the presence of soft
tissue gas. ] Ultrasound Med 2004 23: 677-681. [PubMed

15. Turkcuer I, Atilla R, Topacoglu H, Yanturali S, Kiyan S,
Kabakei N, Bozkurt S, Cevik AA. Do we really need plain and
soft tissue radiography to detect radiolucent foreign bodies in the
ED. American Journal of emergency medicine. 2006 24: 763-768.
PubMed

16. Otlinsky M, Knittel P, Feit T, Chan I, Mandavia D. The
comparative accuracy of foreign body detection using

ultrasonography. Am J Emerg Med 2000 18: 401-403. [PubMed


http://www.ncbi.nlm.nih.gov/pubmed/?term=1.%09Lammers+RL.+Soft+issue+foreign+bodies.+Ann+Emerg+Med+1987+17%3A1336-1346.
http://www.ncbi.nlm.nih.gov/pubmed?term=Butt%20MF%5BAuthor%5D&cauthor=true&cauthor_uid=19711153
http://www.ncbi.nlm.nih.gov/pubmed?term=Mir%20MR%5BAuthor%5D&cauthor=true&cauthor_uid=19711153
http://www.ncbi.nlm.nih.gov/pubmed?term=Kawoosa%20AA%5BAuthor%5D&cauthor=true&cauthor_uid=19711153
http://www.ncbi.nlm.nih.gov/pubmed?term=Kawoosa%20AA%5BAuthor%5D&cauthor=true&cauthor_uid=19711153
http://www.ncbi.nlm.nih.gov/pubmed?term=Farooq%20S%5BAuthor%5D&cauthor=true&cauthor_uid=19711153
http://www.ncbi.nlm.nih.gov/pubmed/?term=2.%09Dhar+SA%2C+Dar+TA%2C+Sultan+A%2C+et+al.+Delayed+manifestations+of+the++Nail+%E2%80%93Slipper+injury.+Chir+Organi+2009+93+149-153.
http://www.ncbi.nlm.nih.gov/pubmed?term=Dhar%20SA%5BAuthor%5D&cauthor=true&cauthor_uid=21926370
http://www.ncbi.nlm.nih.gov/pubmed?term=Ali%20MF%5BAuthor%5D&cauthor=true&cauthor_uid=21926370
http://www.ncbi.nlm.nih.gov/pubmed/?term=3.%09Dar+TA%2C+Sultan+A%2C+Shahid+Hussain++et+al.+Contracture+of+the+third+toe+as+delayed+manifestation+of+foreign+body+in+the+foot.+Foot+Ankle+Specialist+2011+4%3A+298-300.
http://www.ncbi.nlm.nih.gov/pubmed/?term=24.%09Anderson+MA%2C+Newmeyer+WL%2C+Kilgore+Jr+ES.+Diagnosis+and+treatment+of+retained+foreign+bodies+in+the+hand.+Am+J+Surg+1992+144%3A+63-65.
http://www.ncbi.nlm.nih.gov/pubmed/?term=5.%09Flom+LL%2C+Ellis+GL.+Radiologic+evaluation+of+foreign+bodies.+Em+Med+Clinics+North+Am+1992+10+163-177.
http://www.ncbi.nlm.nih.gov/pubmed?term=Suchy%20H%5BAuthor%5D&cauthor=true&cauthor_uid=1995686
http://www.ncbi.nlm.nih.gov/pubmed?term=Suliman%20O%5BAuthor%5D&cauthor=true&cauthor_uid=1995686
http://www.ncbi.nlm.nih.gov/pubmed?term=Suliman%20O%5BAuthor%5D&cauthor=true&cauthor_uid=1995686
http://www.ncbi.nlm.nih.gov/pubmed/?term=6.%09Russell+RC%2C+Williamson+DA%2C+Sullivan+JW.+Detection+of+foreign+bodies+in+hand.+J+Hand+Surg+1991+16A%3A+2-11.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mizel+MS%2C+Detection+of+wooden+foreign+bodies+in+the+muscle+tissue%3A+experimental+comparison+of+computerized+tomography%2C+magnetic+resonance+imaging+and+ultra+sonography.+Foot+Ankle+1994+15%3A+437-443.
http://www.ncbi.nlm.nih.gov/pubmed?term=Lin%20J%5BAuthor%5D&cauthor=true&cauthor_uid=11553831
http://www.ncbi.nlm.nih.gov/pubmed?term=van%20Holsbeeck%20MT%5BAuthor%5D&cauthor=true&cauthor_uid=11553831
http://www.ncbi.nlm.nih.gov/pubmed?term=van%20Holsbeeck%20MT%5BAuthor%5D&cauthor=true&cauthor_uid=11553831
http://www.ncbi.nlm.nih.gov/pubmed?term=Hayes%20CW%5BAuthor%5D&cauthor=true&cauthor_uid=11553831
http://www.ncbi.nlm.nih.gov/pubmed/?term=8.%09Tedric+D.+Boyce%2C+David+P.+Fessell%2C+Jon+A.+Jacobson.+Foreign+bodies+and+associated+complications+with+surgical+correlation.+Radiographics+2001+21%3A1251-1256.
http://www.ncbi.nlm.nih.gov/pubmed?term=Bouffard%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=9423650
http://www.ncbi.nlm.nih.gov/pubmed?term=van%20Holsbeeck%20MT%5BAuthor%5D&cauthor=true&cauthor_uid=9423650
http://www.ncbi.nlm.nih.gov/pubmed?term=van%20Holsbeeck%20MT%5BAuthor%5D&cauthor=true&cauthor_uid=9423650
http://www.ncbi.nlm.nih.gov/pubmed/?term=9.%09Jon+A.+Jacobson%2C+Powell+A%2C+Craig+JG.+Wooden+foreign+bodies+in+soft+tissues.+Radiology+1998+206%3A+45-48.
http://www.emedmag.com/PDF/041060036.pdf
http://www.ncbi.nlm.nih.gov/pubmed/?term=11.%09Banerjee+B%2C+Das+RKD.+Sonographic+detection+of+foreign+bodies+in+the+extremities.++Brit+J+Radiology+1991+64%3A+107-112.
http://www.ncbi.nlm.nih.gov/pubmed/?term=12.%09Michalle+Soudack%2C+Alicia+Nachtigal%2C+Diana+Gaitini.+Clinically+unsuspected+foreign+bodies%2C+The+importance+of+sonography.+J+Ultrasound+Med+2003+22%3A1381-1385.
http://www.ncbi.nlm.nih.gov/pubmed/?term=13.%09Stanly+Crankson%2C+Patricia+Oratis%2C+Ghassan+Al+Mazaid.+Ultrasound+in+the+diagnosis+and+treatment+of+wooden+foreign+bodies+in+the+foot.+2004+Ann+Soudi+Med+24.
http://www.ncbi.nlm.nih.gov/pubmed?term=Lyon%20M%5BAuthor%5D&cauthor=true&cauthor_uid=15154535
http://www.ncbi.nlm.nih.gov/pubmed?term=Brannam%20L%5BAuthor%5D&cauthor=true&cauthor_uid=15154535
http://www.ncbi.nlm.nih.gov/pubmed?term=Johnson%20D%5BAuthor%5D&cauthor=true&cauthor_uid=15154535
http://www.ncbi.nlm.nih.gov/pubmed?term=Blaivas%20M%5BAuthor%5D&cauthor=true&cauthor_uid=15154535
http://www.ncbi.nlm.nih.gov/pubmed?term=Duggal%20S%5BAuthor%5D&cauthor=true&cauthor_uid=15154535
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lyon.+Detection+of+soft+tissue+foreign+bodies+in+the+presence+of+soft+tissue+gas.+J+Ultrasound+Med+2004+23%3A+677-681.
http://www.ncbi.nlm.nih.gov/pubmed?term=Turkcuer%20I%5BAuthor%5D&cauthor=true&cauthor_uid=17098094
http://www.ncbi.nlm.nih.gov/pubmed?term=Atilla%20R%5BAuthor%5D&cauthor=true&cauthor_uid=17098094
http://www.ncbi.nlm.nih.gov/pubmed?term=Topacoglu%20H%5BAuthor%5D&cauthor=true&cauthor_uid=17098094
http://www.ncbi.nlm.nih.gov/pubmed?term=Yanturali%20S%5BAuthor%5D&cauthor=true&cauthor_uid=17098094
http://www.ncbi.nlm.nih.gov/pubmed?term=Kiyan%20S%5BAuthor%5D&cauthor=true&cauthor_uid=17098094
http://www.ncbi.nlm.nih.gov/pubmed?term=Kabakci%20N%5BAuthor%5D&cauthor=true&cauthor_uid=17098094
http://www.ncbi.nlm.nih.gov/pubmed?term=Bozkurt%20S%5BAuthor%5D&cauthor=true&cauthor_uid=17098094
http://www.ncbi.nlm.nih.gov/pubmed?term=Cevik%20AA%5BAuthor%5D&cauthor=true&cauthor_uid=17098094
http://www.ncbi.nlm.nih.gov/pubmed/?term=15.%09Turkcuer+I%2C+Atilla+R%2C+Topacoglu+H%2C+Yanturali+S%2C+Kiyan+S%2C+Kabakci+N%2C+Bozkurt+S%2C+Cevik+AA.+Do+we+really+need+plain+and+soft+tissue+radiography+to+detect+radiolucent+foreign+bodies+in+the+ED.+Americ
http://www.ncbi.nlm.nih.gov/pubmed?term=Orlinsky%20M%5BAuthor%5D&cauthor=true&cauthor_uid=10919527
http://www.ncbi.nlm.nih.gov/pubmed?term=Knittel%20P%5BAuthor%5D&cauthor=true&cauthor_uid=10919527
http://www.ncbi.nlm.nih.gov/pubmed?term=Feit%20T%5BAuthor%5D&cauthor=true&cauthor_uid=10919527
http://www.ncbi.nlm.nih.gov/pubmed?term=Chan%20L%5BAuthor%5D&cauthor=true&cauthor_uid=10919527
http://www.ncbi.nlm.nih.gov/pubmed?term=Mandavia%20D%5BAuthor%5D&cauthor=true&cauthor_uid=10919527
http://www.ncbi.nlm.nih.gov/pubmed/?term=16.%09Orlinsky+M%2C++Knittel+P%2C+Feit+T.+The+comparative+accuracy+of+foreign+body+detection+using+ultrasonography.+Am+J+Emerg+Med+2000+18%3A

