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CASE  REPORTS

INTRODUCTION

F
ractures of the metatarsal (MT) bones account 
for approximately 88% of all foot and ankle 
fractures and up to 7% of all bone fractures. 

These injuries typically occur in individuals between 
their second and  fth decade of life, with a higher 
prevalence in females [1-3]. MT fractures may result 
from direct trauma (e.g., a heavy object falling on the 

foot in industrial settings), indirect trauma (when the 

leg and hindfoot twist while the forefoot is  xed � of-

ten referred to as a �tennis fracture�), or stress injuries 

(from chronic overloading in athletes, ballet dancers, 

or soldiers, known as �march fractures�) [1-3].

Managing open, comminuted MT fractures presents 

a signi cant challenge for foot surgeons [4]. Open 

fractures of the foot are surgical emergencies [5] 
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that typically result from high-energy trauma and 

can be caused by accidents involving equipment 

such as lawnmowers, motor saws, or angle grind-

ers [5]. These fractures are managed according to 

the Gustilo-Anderson protocols [6]. Reconstructive 

surgery for such injuries carries a high risk of se-

vere complications [4]. Before deciding on a sur-

gical approach, factors such as the extent of soft 

tissue damage, the neurovascular condition of the 

foot, and the stability of the fracture must be thor-

oughly evaluated [4]. An important consideration is 

the use of appropriate antibiotics for infection pro-

phylaxis [7, 8].

The present case report features a 37-year-old 

male who sustained an open comminuted fracture 

of the second to fifth MT, along with injuries to the 

extensor tendons of the second to fifth toes and 

the associated nerves, following trauma with an 

angle grinder.

CASE REPORT

We present the case of a 37-year-old male who was 

admitted to our department following forefoot trauma 

caused by an angle grinder. Radiographic imaging 

� including anteroposterior and oblique views � re-

vealed a severely comminuted fracture of the shafts 

of the second to  fth MT, with signi cant bone loss 

(Figure 1). Physical examination showed a con-

tused, lacerated wound on the dorsal aspect of the 

foot, characterized by irregular, jagged edges with-

out signi cant bleeding (Figure 2a). Tetanus prophy-

laxis was administered via an intramuscular injection 

of 0.5 mL of tetanus toxoid, and preoperative blood 

tests were within normal limits.

Fig. 1. Preoperative X-rays of the injured foot: (a) antero-
posterior (AP) view and (b) oblique view

Fig. 2. Photographs of the injured foot: (a) preoperative 
view, (b) intraoperative view, and (c) 7th day post-injury

Approximately six hours after the injury, the pa-
tient was taken to the operating room for surgi-
cal debridement and fracture repair. Intraopera-
tive inspection revealed a complete laceration 
of the long extensor tendons and a rupture of 
the muscle belly of the short extensor of the 
toes (Figure 2a). Additionally, all the nerves 
on the dorsum of the foot were damaged, with 
large defects noted. Thorough debridement and 
lavage were performed, and the second to  fth 
MT were  xed with intramedullary K-wires � one 
for the  fth MT and two for each of the other MTs 
(Figure 3). The lacerated long extensor tendons
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and the ruptured short extensor muscle were re-
paired with sutures (Figure 2b). Skin sutures were 
tightened on the third day.

Fig. 3. Postoperative X-rays of the injured foot: (a) antero-
posterior (AP) view and (b) oblique view

Postoperatively, the patient was placed on triple 
antibiotic therapy (Ceftriaxone 2 g, Amikacin 1 g, 
Metronidazole 500 mg orally three times a day) for 
 ve days before discharge, followed by an addition-
al seven days of clindamycin 600 mg three times 
daily for ten days.  Regular postoperative bandage 
changes were performed (Figure 2c) untill skin su-
tures were removed during the third week. Cast 
immobilization was maintained until the K-wires 
were removed 45 days after surgery. The patient 
declined further dorsal nerve reconstruction, and 
a standard rehabilitation protocol was initiated. 
With primary tendon and muscle repair followed by 
physical therapy, the patient eventually regained 
full range of motion in the toes. At the six-month 
follow-up, the patient reported no complaints and 
had regained full weight-bearing capability in the 
injured foot (Figures 4 and 5).

Fig. 4. Follow-up X-rays of the injured foot at six-month 
follow-up post-operation: (a) anteroposterior (AP) view and 
(b) oblique view

Fig. 5. Photograph of the injured foot at the six-month fol-
low-up

DISCUSSION

Currently, there is not a single, universally applicable 
classi cation system for MT fracture, since such frac-
tures can occur in any part of the MT [1-3]. Shorten-
ing and angulation of the foot indicate an injury to the 
MT shaft. MT can be divided into three groups: the 
 rst MT, the central MT (including the second, third, 
and fourth), and the  fth MT. Injuries to the  fth MT 
are the most common, followed by those of the cen-
tral MT, while  rst MT fractures are the least common 
[1-4]. Fractures of the  rst and  fth rays are usually 
isolated injuries, whereas central MT fractures are 
more complex and warrant investigation of adjacent 
joints, such as the Lisfranc joint. MT fractures can 
also be classi ed by location � capital, subcapital, 
midshaft, and base fractures [2].

Although MT fractures are a common presentation 
in the emergency department, the combination of 
open fractures of the central and  fth MT resulting 
from high-energy machinery accidents is quite un-
common [1-3]. The Gustilo-Anderson classi cation 
system is widely used to assess the severity of open 
fractures and guide treatment decisions. In this sys-
tem, Grade I is de ned as a skin wound less than 1 
cm long with clean borders; Grade II is a laceration 
of 1 cm or longer without signi cant soft tissue dam-
age; and Grade III involves severe soft tissue dam-
age. Grade III fractures are further subdivided into 
Grade IIIa (with su   cient soft tissue coverage over 
the fractured bone), Grade IIIb (with extensive loss of 
soft tissue, periosteal stripping, and bone exposure), 
and Grade IIIc (where the fracture is associated with 
an arterial injury that necessitates surgical repair) [6]. 
In the current case, two of the three MT groups are 
a  ected � the central and the  fth � and according to 
the Gustilo-Anderson classi cation, the injury is clas-



77Use of minimal internal  xation in an open comminuted...

si ed as Type IIIb, characterized by a wound larger 
than 3 cm, extensive soft tissue damage, and severe 
contamination [6, 7].

Intramedullary K-wire  xation is considered the gold 
standard for surgical treatment of open MT fractures 
[1, 3]. Mini-external  xators have also been used to 
manage complex MT fractures, particularly those ac-
companied by soft tissue loss [4]. Open fractures can 
lead to serious complications, including soft tissue 
infections, delayed union, nonunion, malunion, skin 
loss, non-healing wounds, vascular compromise and 
gangrene, severe scarring, loss of function, nerve in-
jury, and osteomyelitis [4].

CONCLUSION

Fractures of the MT are commonly seen in the emer-
gency department, though open fractures of the cen-
tral and  fth MT are relatively rare. It is essential to 
thoroughly evaluate the patient�s condition and ad-
here to the Gustilo-Anderson protocol for manag-
ing open injuries. Key aspects of managing open 
fractures include accurately assessing the injury, 
preventing infection, ensuring adequate soft tissue 
coverage, stabilizing the fracture, and implementing 
e  ective postoperative rehabilitation. K-wires remain 
the gold standard for treating diaphyseal fractures of 
the MT, often resulting in satisfactory postoperative 
outcomes.
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