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Abstract: The present case report describes a pediatric patient who presented with flexor 
digitorum profundus (FDP) entrapment after a forearm fracture. The patient was diagnosed 
with a Bado type I Monteggia fracture. The fracture was reduced using closed reduction 
under fluoroscopy followed by Kirschner’s wire fixation. This case is unique because the 
FDP was found entrapped in the fracture site 2 weeks post-operation and was managed using 
conservative therapy. FDP entrapment is typically managed by surgical intervention, and 
there have been no previous reports of conservative management. The FDP was released 
using passive extension of the index finger under general anesthesia, and no irreversible 
damage to the tendon or muscle was found. This case report demonstrates the potential for 
conservative therapy in the management of FDP entrapment after forearm fractures.
Keywords: pediatric fracture, entrapment of FDP, conservative therapy, dynamic tenodesis 
effect, forearm fracture, rehabilitation

Introduction
The most common complications of Monteggia fractures are compartment syn-
drome and neurovascular damage. Entrapment or adhesion of the flexor digitorum 
profundus (FDP) at the fracture site is rare, and a standard treatment method has not 
yet been established. Currently, the most common treatment strategy is surgical 
intervention and release of the FDP tendon. In the present case report, we discuss 
a case of Monteggia fracture resulting in FDP entrapment that was treated 
conservatively.

Case Report
A 6-year-old right-handed girl who suffered a fall injury with an outstretched right 
hand arrived at our emergency room showing a fracture of the ulna shaft and 
a dislocated radial head. There was an open pinhole wound at the fracture site. 
Capillary refilling time was less than 2 seconds, and no circulatory disorders were 
found. The patient was diagnosed with a Monteggia fracture (Bado type I) by 
conventional radiography (Figure 1). She underwent closed reduction and internal 
fixation on the same day. Under general anesthesia, fixation was performed using 
a 1.2 mm Kirschner wire, and the area was lavaged. The radial head was treated 
using closed reduction and did not dislocate upon torsional stress with pronation 
and supination. The arm was fixed in a supine position until bone callus was visible 
on imaging using a forearm cast for approximately 3–4 weeks after the initial 
fracture, and an arm sling was used as immobilization.
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At the 2-week post-operation outpatient follow-up, the 
right index finger was unable to extend fully. Post-operative 
imaging on the 17th day showed no dislocation of the radial 
head or abnormal callus formation (Figure 2). However, the 
active extension range of motion of the proximal interpha-
langeal (PIP) joint and distal interphalangeal (DIP) joint of 
the index finger was −60° and −30°, respectively, at the 0° 
wrist position (Figure 3). There was a limited flexion dis-
order of the 3rd and 4th digits. The extension disorder of the 
index finger was exacerbated when the wrist was under 
extension and relieved under flexion. Significant pain was 
observed during wrist extension, which prevented the 
patient from performing the action. The dynamic tenodesis 
effect was confirmed in the proximal part from the wrist 
joint. There were no vascular or neurological symptoms 
observed in the right arm, such as compartment syndrome 
or posterior interosseous nerve palsy. The clinical findings 
suggested that the right FDP may have become entrapped in 
the fracture site. Soft callus entrapment was excluded, 
owing to the timeline in which the entrapment occurred. 
Because the diagnosis occurred 2 weeks after the fracture, 
the likelihood of soft callus entrapment was considered low, 
and therefore direct entrapment was considered. An ultra-
sound (US) scan later confirmed direct partial entrapment of 
the FDP (Figure 4). We therefore made a diagnosis of 
partial entrapment of the FDP. Because the patient was 
unable to undergo a magnetic resonance imaging (MRI) 
scan, the main diagnostic techniques used were physical 
examination and US.

Three treatment options were planned, with joint mobi-
lization as our first choice. If this was unsuccessful, open 
FDP release was the first backup. If the problem remained 
unresolved with both therapies, reproduction of the original 
fracture to release the entrapped FDP was planned. Passive 
joint mobilization using a delicate technique is necessary to 
prevent damage to the muscles or tendons. Care was taken 

Figure 1 Preoperative anteroposterior and lateral radiographs (A and B) showing 
ulnar shaft fracture and dislocation of the radius head.

Figure 2 Postoperative anteroposterior and lateral radiographs (A and B); coronal 
and axial computed tomography (C and D) on the 17th day showing no dislocation 
of the radial head or abnormal callus formation at the fracture site.

Figure 3 Clinical findings illustrating the extension lag of the index finger in the 
resting position (A), which is less pronounced with wrist flexion (B) and more 
pronounced with wrist extension (C). Extension of the index finger under wrist 
extension was conducted under general anesthesia due to pain (C).
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to avoid damage by tensile shear on the DIP joint. The 
patient was placed under general anesthesia, and with the 
right index finger gradually extended using passive motion, 
the PIP and DIP joints were extended to 0° (Figure 5). 
A low amount of force was required for the extension of 
the fingers. FDP release was confirmed with physical exam-
ination of the finger. Immediately after surgery, weakness of 
the DIP joint was observed. However, the active extension 
range of motion of the PIP and DIP joints was 0° at 1 month 
following joint mobilization, which was the same as the 
intact hand, while grip strength without pain reached half 
that of the intact joint. The PIP and DIP joints were able to 
achieve full range of motion when the wrist was extended 
without pain at approximately 6 months after treatment. The 
rehabilitation plan included swelling management, con-
trolled passive motion, controlled active motion, and place 
and hold regimens to promote increased range of motion 
and restoration of strength. With extensive rehabilitation, 
the grip strength improved to the same level as that in intact 
hand. The flexion force of the DIP joint had also gradually 
recovered from approximately half that of the intact hand to 
the same level within 4 months. The patient had no pro-
blems with performing daily activities at the 8-month fol-
low-up, and no other complications were observed 

(Figure 6). The patient was effectively able to use the 
affected hand and was able to perform intensive tasks with-
out issue. At the follow-up visit, complete range of motion 
was confirmed and no deficits were visible. The postopera-
tive care for the patient has lapsed after the 8 months 
checkup because the patient was determined not to have 
any deficits or pressing concerns.

Discussion
Finger extension disorders due to flexor tendon entrapment 
or adhesion as a complication of forearm fractures have 
rarely been reported in the literature. Twenty-one similar 
cases have been found to date.1 Surgical treatment was 
performed in all cases, and the fractured part was deployed 
openly to prevent the detachment of muscles and tendons. 
All subjects were aged between 5 and 17 years old. The 
majority of entrapments and adhesions occurred in the 
ulnar shaft. The period from injury to FDP release surgery 
ranged from 2 days to 16 years.1

A previous study suggested that two mechanisms 
underlie entrapment.2 In the first mechanism, the muscle 
belly becomes directly sandwiched between the fractured 
areas. This is referred to as acute entrapment and is the 
most common form. The second mechanism involves 
adhesion of the FDP to bone callus. This is referred to as 
chronic entrapment and is rarer due to the preventable 
nature of the condition.3 Treatment of acute entrapment 
should consist of re-manipulation with extension of the 
fingers, or open reduction and release of the muscle belly.2 

For chronic entrapment, it is important to evaluate the 
dynamic tenodesis effect, and it is critical for the patient 
to undergo sufficient rehabilitation to restore full function 
of the tendon.

Figure 4 Longitudinal (A) and transverse (B) sonogram of the ulnar shaft indicating 
partial FDP entrapment (yellow arrows) at the fracture site.

Figure 5 Passive joint mobilization of the right index finger enabling the PIP and 
DIP joints to extend to 0°.
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With regards to the diagnosis of FDP entrapment, it may 
be difficult to evaluate the dynamic tenodesis effect when 
casting is used due to restricted hand movement. In forearm 

fracture cases managed with conservative approaches, such 
as closed reduction and cast fixation, the diagnosis of FDP 
entrapment is often delayed. With conservative manage-
ment, it is critical to evaluate the dynamic tenodesis effect 
and check for pain or stiffness during wrist extension. Page 
et al also reported that FDP entrapment commonly allows 
for increased finger extension and decreased pain when the 
wrist is flexed or neutral compared to when the wrist is 
extended.1 In addition to clinical findings, computed tomo-
graphy (CT), magnetic resonance imaging (MRI), and ultra-
sound sonography (US) are also effective diagnostic tools.4 

Preoperative ultrasound may serve as an alternative to MRI, 
especially in pediatric patients because it is non-invasive, 
cost-effective, and less time-consuming.

Surgical interventions represent the most common treat-
ment strategy for FDP entrapment to date, but several reports 
have suggested that conservative treatments may be worth 
exploring.5 Indeed, a conservative approach may be worth 
considering as a primary treatment method due to its ability 
to promote recovery through rehabilitation. Our literature 
review revealed no instances of muscle or tendon damage 
with flexor tendon rehabilitation. One important factor to 
consider when determining a treatment plan is the location 
of the entrapment site. The FDP muscle-tendon junction is 
located in the distal 1/3 of the ulna, and the muscle belly of the 
FDP is located approximately in the middle 1/3 of the prox-
imal ulna. Therefore, conservative treatment may be consid-
ered in fracture cases involving the proximal 1/3 because it is 
proximal to the muscle-tendon junction, thus reducing the risk 
of tendon tear. When entrapment occurs in the distal 1/3, 
surgical treatment should be considered.6–8 Another factor 
when considering the choice of treatment is the degree of 
entrapment, which should be evaluated by traditional diagnos-
tic methods along with imaging. Complete and partial entrap-
ment can be differentiated using ultrasound sonography, CT, 
or MRI. Partial entrapment of the FDP could benefit from 
conservative management and carries a lower risk of tendon 
damage compared with total entrapment. It is important to 
prepare for open release of the FDP tendon when there is 
suspected muscle or tendon damage to prevent further com-
plications. The secondary effects of FDP entrapment can be 
mitigated by early diagnosis and intervention; therefore, 
guidelines are needed to support the diagnosis of FDP entrap-
ment in forearm fractures.

Ethical Statement
The study was approved by the review board at Edogawa 
Hospital.

Figure 6 Range of motion 8 months post-FDP release. The PIP and DIP joints were 
able to have full range of motion without pain when the wrist position was neutral 
(A), extended (B), or flexed (C).
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Informed Consent
Informed consent was obtained from the patient and her 
parents for publication.
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