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Case Report
Dynamic ultrasound imaging for the assessment of extensor tendon
adhesion after fifth metacarpal intraarticular head fracture: A case
report
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Study Design: Case report.
Introduction: Development of extensor tendon adhesions is a common complication after intra-articular
metacarpal head fracture. Whenever these adhesions cannot be mobilized by rehabilitation, tenolysis
should be considered. However, the decision for tenolysis is often delayed. When the rehabilitation
program comes to a plateau and clinical examination may not be sufficient to find out the cause, dynamic
ultrasound (US) can show where the gliding mechanism is disrupted and help clinicians to give an ac-
curate decision for determining the next steps.
Purpose of the Study: To determine the role of dynamic US during hand rehabilitation.
Methods: A22-year-oldwomanpresentedwith afifthmetacarpal intra-articularhead fracture. Tendays after
the surgery (open reduction and internal fixation) the hand rehabilitation programwas commenced. After
the third week, the metacarpophalangeal (MP) joint range of motion (ROM) gradually diminished. Dynamic
US near the level of fifth MP joint revealed diminished extensor tendon excursion and capsular thickening.
Results: Considering physical and sonographic findings, surgical tenolysis and capsular release was
planned. After surgery, the DIP, PIP and MP joints reached full passive ROM.
Conclusion(s): Ultrasound is a quick and practical way to diagnose tendon adhesions. With this report, the
authors suggest that clinicians may use dynamic US, especially in times when the patient comes to
plateau during hand rehabilitation.
Level of Evidence: IV.

� 2017 Hanley & Belfus, an imprint of Elsevier Inc. All rights reserved.
Introduction be considered. However, because tenolysis represents another
The most common complication of intraarticular metacarpal
head fracture is reported as stiffness. Extensor tendon adhesions,
collateral ligament or dorsal capsular contracture, or articular in-
congruity are the accused causes of this stiffness.1 Despite the use of
early mobilization protocols, metacarpal and phalangeal fractures
that damage the extensor mechanism can result in adhesion for-
mation, thereby limiting flexion in addition to extension by acting
as a tether on the dorsum of the finger.2

Whenever these adhesions cannot be mobilized by rehabilita-
tion, tenolysis, intended to disrupt nongliding adhesions that have
formed along the surface of a tendon after injury or repair, should
re that they have no conflicts

dicine and Rehabilitation, Koc
þ90 532 6421357.
glu).

fus, an imprint of Elsevier Inc. All
surgical insult to the previous surgical area, the decision to perform
tenolysis is often delayed. Adequate hand rehabilitation program
for 3 months after the surgery and having reached to a plateau in
which no improvement has occurred over the preceding 6 weeks is
usually requested before this decision.2 It is also said that the pa-
tient best suited for tenolysis is one whose repaired tendon has a
localized adhesion that limits gliding.

Ultrasound (US) is becoming popular for the measurement of
tendon gliding distance at wrist and hand.3,4 Evaluation of the ten-
dons with US is a quick and practical way to assess the integrity and
movement of tendons during hand rehabilitation. Especially when
the rehabilitation program comes to plateau and clinical examination
may not be sufficient to find out the cause, dynamic US can show
tendon adhesions, localize the zone where this gliding mechanism is
disrupted, and help the clinicians to give accurate decision for
determining the next steps during rehabilitation program.
rights reserved.
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Figure 1. The extensor tendon (white arrow) near the fifth MP joint in the long-axis view (A) on the normal side (B) on the operated side. Black arrows show plate and screws.
Increased capsular thickness is noted on the operated side.
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Case report

A 22-year-old woman presented with a fifth metacarpal intra-
articular head fracture (International Classification of Diseases, 10th
revision code; S62.3) after a bicycle accident. Open reduction, plate
and screw fixation was performed using dorsal approach without
extensor tendon split. Extensor tendon was mobilized radially and
dorsal metacarpophalangeal (MP) joint capsulotomy was made in
order to expose and reduce the fracture fragments. An intrinsic plus
splint was worn full time for the first postoperative 10 days during
which a rehabilitation program composed of passive and active range
of motion (ROM) and, place-and-hold exercises were commenced. In
addition, movement of fingers from fist to hook position was per-
formed both actively and passively for extrinsic extensor gliding. At
the end of the postoperative third week, the patient had 70� of active
flexion and full extension at thefifthMP joint, 90� of activeflexion and
full extension at the proximal interphalangeal (PIP) joint, 80� of active
flexion and full extension at the distal interphalangeal (DIP) joint. She
couldmake a fist with the tip of the fifth finger touching distal palmar
crease. Passivemotionwas greater only at theMP jointwhich could be
hyperextended to 20�. The ROM at the MP and DIP joints gradually
diminished after the third week. At the end of sixth week, the patient
had 20� of active and 35� of passive flexion and full extension (but no
passive hyperextension) at the fifth MP joint, 70� of active and 80� of
passive flexion and 10� extension lag (passive extension to neutral
position) at the PIP joint, 80� of active and passive flexion and full
active extension at the DIP joint. The ROMs at the MP, PIP, and DIP
joints remained the same afterward. Flexor strengthening and
extensor tendon stretching exercises were added to the physical
therapy program. However, the finger failed to show any improve-
ment. Passive flexion of the MP joint ended with a hard end point
meaning that the MP joint of the finger could not be passively flexed
beyond 35�. US examination was performed using a 5- to 18- MHz
linear probe (Esaote MyLab Class C, Genoa, Italy). Dynamic scanning
(longitudinal view) at the level of fifth MP joint revealed no extensor
tendon excursion during fifth finger DIP flexion as expected from a
normal extensor tendonmechanism. The sameUS study revealed that
the extensor tendon was able to glide at the MP joint during the
simultaneous and isolated active MP and PIP joint flexions. However,
the extensor tendon did not glide after the limits of active flexion at
the MP and PIP joints with further passive flexion of these joints. The
fifth MP joint dorsal capsule thickening was also noted (Figure 1,
Video). In the light of sonographic and physical findings (especially no
improvement in the ROM) and keeping the persistence of hard end
point of MP flexion in mind, surgical tenolysis and capsular release
were planned at the end of the ninth week. During the surgery,
adhesions between the extensor apparatus over the fifth metacarpal
and surrounding soft tissue and underlying bone as well as dorsal
capsular thickening of the MP joint were visualized. After tenolysis
and dorsal capsular release, the DIP, PIP, and MP joints reached full
passive ROM. After 2 weeks of vigorous rehabilitation after surgery,
the patient could maintain the fifth finger’s full ROM actively.

Conclusions

Dynamic US may be useful in early detection of tendon adhe-
sions during rehabilitation. The integrity of extensor tendons can
be evaluated easily by placing the probe over the metacarpal in a
longitudinal plane. In normal states, the forward and backward
gliding of extensor tendon over the metacarpal bone with passive
flexion and extension of the PIP and MP joints is appreciated. In the
event of a tendon adhesion, this gliding is impaired.

US may be useful to show impaired tendon excursion in patient
who underwent metacarpal head fracture and who reached a
dysfunctional reduced ROM in the related finger joint despite a
well-tailored physical therapy program. After ruling out any artic-
ular incongruity or screw penetration to surrounding tissues, US
can be used as an aid to confirm that the reason of reduced motion
is due to tendon adherence. US is also helpful to show the area of
tendon adherence so the surgery can be focused in that area.

In conclusion, US is a quick and practical way to diagnose tendon
adhesions. With this report, the authors suggest that clinicians may
use dynamic US, especially in times when the patient comes to
plateau during hand rehabilitation.

Supplementary data

Supplementary data related to this article can be found at http://
dx.doi.org/10.1016/j.jht.2017.07.002
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JHT Read for Credit
Quiz: # 599
Record your answers on the Return Answer Form found on the
tear-out coupon at the back of this issue or to complete online
and use a credit card, go to JHTReadforCredit.com. There is
only one best answer for each question.

# 1. Ultrasonic evaluation was undertaken

a. at 3 weeks post, as a matter of standard protocol
b. at 6 months post
c. at the recommendation of the attending CHT
d. only after initial rehab efforts had stalled
# 2. Initial rehab was begun

a. in the operating room with gentle PROM
b. 24 hours post op
c. 10 days post op
d. 6 weeks post op
# 3. Extensor tendon adhesion following intra-articular Fx of the
5th metacarpal head is

a. frequently encountered
b. easily avoided by early motion
c. unusual
d. a surgical nightmare
# 4. Prior to tenolysis the patient demonstrated

a. limited AROM
b. limited AROM & PROM
c. limited PROM
d. emotional distress
# 5. The keys to a good outcome were identification of adhesion
formation by dynamic ultrasonic evaluation, followed by
tenolysis, and further rehab

a. false
b. true
When submitting to the HTCC for re-certification, please batch your
JHT RFC certificates in groups of 3 or more to get full credit.
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