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chanteric extension and he was instructed 
not to bear weight. Prophylactic antico-
agulation therapy was routinely started 
with subcutaneous low molecular weight 
heparin (enoxaparin sodium) 40 mg 
once daily. During his hospitalization, his 
hemodynamic parameters were stable, 
hemoglobin > 10 mg/dl, and he did not 
receive a blood transfusion. Postoperative 
follow-up was uneventful and the patient 
was discharged 5 days post-surgery to a 
nursing home. Prophylactic anticoagula-
tion was continued for 3½ weeks.

A week and a half after anticoagulation 
treatment was discontinued and 5 weeks 
after the trauma, the patient returned to 
the emergency room with a swollen pain-
ful right leg which had increased in size 
over several days. His hemoglobin count 
was 8.7 mg/dl, and ultrasound demon-
strated a DVT of the right popliteal vein. 
Repeat radiographs of the operated leg 
demonstrated loss of fracture reduction 
with a bony fragment detached from the 
greater trochanter and medial translation 
of the femoral shaft. 

The patient was hospitalized for the 
second time and full-dose anticoagulation 
treatment was started. Due to a drop in 
hemoglobin levels to 7.1 g/dl the antico-
agulation was stopped the following day 
and a lung computed tomography (CT) 
scan was performed which demonstrated 
multiple bilateral pulmonary emboli (PE). 
In place of the anticoagulation therapy, a 
filter was inserted into the inferior vena 
cava. Treatment included 4 units of packed 
cells for 12 days following this procedure, 
with hemoglobin levels maintained around 

A rterial injuries are known complica-
tions of long bone fractures but are 

rare with intertrochanteric femoral frac-
tures [1-3]. These injuries may present 
with acute hemorrhage or, more com-
monly, as peudo-aneurysms that may take 
years to diagnose. The injury is usually a 
complication of the intervention per-
formed, including the use of drills, screws, 
pins, retractors, manipulation of the frac-
ture [2], and less commonly is due to a 
bony spike [2,3]. We describe the case of 
an intertrochanteric fracture complicated 
by a false aneurysm that occurred concur-
rently with deep vein thrombosis (DVT) 
and anticoagulation therapy, resulting in 
a delay in diagnosis and proper treatment. 

PATIENT DESCRIPTION
An 80 year old man fell and sustained an 
unstable intertrochanteric fracture of the 
right femur. Forty-eight hours after the fall 
he underwent closed reduction and inter-
nal fixation of the fracture with a sliding 
nail (Richards Hip Screw System™, 
Richards Medical Company, Memphis, 
TN, USA). The postoperative radiographs 
indicated that the fracture had a subtro-

8 g/dl and beginning to rise.
There was an impression of improve-

ment in the patient's wellbeing although 
the thigh remained swollen. Two weeks 
after his second admission, an additional 
drop in hemoglobin levels was measured 
which finally reached 5.7 g/dl. After 
consultation with a vascular surgeon and 
considering the relative stability of the 
patient's hemodynamic status, an urgent 
angiography of the thigh vessels was per-
formed. Active bleeding from a pseudo-
aneurysm of the medial circumflex femo-
ral artery was demonstrated [Figure 1A]. 
Embolization was performed using coils, 
and the bleeding stopped [Figure 1B]. 

During the second hospitalization, he 
was treated with 13 units of packed cells. 
During this period, there was no decrease 
in limb pulse or other signs of limb isch-
emia. Following the angiography, the 
patient stabilized hemodynamically and did 
not receive any further blood transfusions. 

He was gradually mobilized, started 
bearing weight, and was discharged to 
the rehabilitation department. Follow-up 
demonstrated stable hemoglobin levels, 
reduced swelling of the thigh and radio-
graphic evidence of fracture healing. He 
resumed walking and returned to his previ-
ous life activities.

COMMENT
The estimated incidence of iatrogenic arte-
rial injury in hip joint surgery is 0.25% 
[2]. The injured vessels vary as well as 
the injury type and there is a spectrum of 
clinical presentations. The arterial injury 
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could occur during the trauma, the opera-
tive fixation of the fracture, or during the 
postoperative rehabilitation period. During 
surgery, arterial injury is associated with 
injury from the hardware (screw, nail or 
pin), bone spike, drilling or manipulation 
of the fracture. 

Vascular injury may present as either 
hemodynamic compromise, distal isch-
emia, expanding hematoma, a bruit or 
thrill suggesting the existence of an arte-
riovenous fistula at the site of the fracture, 
or even frank arterial bleeding during 
fracture fixation. Pseudo-aneurysms are 
more common than hemorrhage follow-
ing hip fractures [2]. Delayed presentation 
of a pseudo-aneurysm typically includes 
pain, swelling or progressive anemia 
[1-3]. Peripheral pulses are usually present 
[1,2]. Pulsatile swelling may be palpated 
although the injured artery is usually deep 
in the thigh, and the lesion may be difficult 
to palpate [1,3,4]. DVT or PE has not been 
reported [1] although the combination is 
obviously possible. These cases may take 
weeks to years to present and a high index 
of clinical suspicion is crucial [2]. 

The most common artery to be injured 
in association with hip fractures is the 
profunda femoris artery [2]. The artery 
and its branches are deep and relatively 
fixed vessels adjacent to the fracture, and 
are thus prone to injury [5]. It is possible 

that in most cases a minor arterial injury 
resolves by thrombosing spontaneously 
and is not diagnosed [1,3]. Penetration of 
the posterolateral aspect of the profunda 
femoris artery by a spike of the lesser 
trochanter fragment of the femoral neck 
accounts for 20% of these injuries [2]. The 
loose fragment of the lesser trochanter is 
pushed against the adjacent vessels caus-
ing repetitive trauma [1]. Contraction of 
the iliopsoas muscle during postoperative 
mobilization may be an additional cause 
of repetitive trauma. This may explain the 
delayed presentation of thrombosis or ane-
mia [1]. Resection of a lesser trochanter's 
bony spike during fracture fixation has 
been suggested to prevent arterial injury 
in selected cases [2]. 

Duplex ultrasonography and CT angi-
ography, which are non-invasive means 
of diagnosis, are highly sensitive and 
specific [3]. Formal angiography may be 
therapeutic as well. In the case presented, 
angiography was chosen due to the high 
suspicion of continuous bleeding with no 
decrease in pulse or signs of limb ischemia. 
Under these conditions, we assumed the 
vessel was probably minor, expandable, 
and adequate for embolization. If not, 
surgical intervention would have been the 
next stage in management, to control the 
continuous bleeding or reconstruct a more 
significant artery. 

It has been suggested that small asymp- 
tomatic lesions may be observed for 4–6  
weeks for spontaneous resolution. Treat- 
ment of lesions that are symptomatic or 
large (> 3 cm) depends on the size and 
location of the vessel. Treatment options 
include open vascular repair or ligation, 
placement of a covered stent, or emboliza-
tion. The distal profunda femoris artery 
and its vessels are considered expend-
able and are candidates for embolization 
[1-3]. An additional treatment option is 
ultrasound-guided percutaneous throm-
bin injection of the lesion. This technique 
has the advantage of avoiding intraarterial 
catheter techniques. 

The diagnosis of the arterial injury was 
delayed in the case presented due to the 
surgical team’s focus on the DVT and its 
treatment. Mobilization of the patient’s 
loose fracture fragment is the probable 
cause of the arterial injury. Bleeding and 
swelling of the thigh caused an increase 
in local pressure, decreasing the limb’s 
venous return, resulting in DVT followed 
by PE. The prolonged full anticoagulation 
therapy prevented spontaneous throm-
bosis of the false aneurysm, resulting in 
continuous bleeding and anemia. 

Only one comparable case has been 
published, which described a mentally 
retarded patient with a closed fracture of 
the humerus. The patient was treated non-

Figure 1. [A] Angiography demonstrating a pseudo-aneurysm of the medial circumflex femoral artery, occurring adjacent to an unstable intertrochanteric 
fracture of the femur, and [B] after coil insertion into the artery. Note the proximity of the vessels to the femoral neck (silhouette)

BA



CASE COMMUNICATIONS

 779

IMAJ • VOL 17 • DECEMBER 2015

operatively: he developed PE which was 
treated with heparin, and received blood 
transfusions for persistent anemia. The 
arm’s condition deteriorated over a period 
of 2½ months and was finally treated by 
means of disarticulation of the shoulder. 
During the operation a false aneurysm 
was diagnosed [4]. An amputation rate of 
7% of arterial injuries associated with hip 
fractures has been reported [2]. 

CONCLUSIONS
An intertrochanteric fracture complicated 
by arterial injury is rare. When treating 
post-fracture persistent anemia in the 
presence of DVT and anticoagulation 

therapy, this possibility may be overlooked. 
Vascular injury could be concealed and the 
source of bleeding and persistent anemia 
should be sought.
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Blood polymorphonuclear neutrophils provide immune pro- 
tection against pathogens, but may also promote tissue injury 
in inflammatory diseases. Although neutrophils are generally 
considered to be a relatively homogeneous population, 
evidence for heterogeneity is emerging. Under steady-state 
conditions, neutrophil heterogeneity may arise from aging and 
replenishment by newly released neutrophils from the bone 
marrow. Aged neutrophils upregulate CXCR4, a receptor allow- 
ing their clearance in the bone marrow, with feedback inhib- 
ition of neutrophil production via the IL-17/G-CSF axis, and 
rhythmic modulation of the hematopoietic stem cell niche. 
The aged subset also expresses low levels of L-selectin. 
Previous studies have suggested that in vitro-aged neutro- 
phils exhibit impaired migration and reduced pro-inflam- 
matory properties. Zhang et al., using in vivo aging analyses 

in mice, show that neutrophil pro-inflammatory activity 
correlates positively with their aging while in circulation. Aged  
neutrophils represent an overly active subset exhibiting 
enhanced αMβ2 integrin activation and neutrophil extra- 
cellular trap formation under inflammatory conditions. Neutro- 
phil aging is driven by the microbiota via Toll-like receptor 
and myeloid differentiation factor 88-mediated signaling 
pathways. Depletion of the microbiota significantly reduces 
the number of circulating aged neutrophils and dramatically 
improves the pathogenesis and inflammation-related organ 
damage in models of sickle cell disease or endotoxin-induced  
septic shock. These results identify a role for the microbiota 
in regulating a disease-promoting neutrophil subset.
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Capsule

Neutrophil aging is regulated by the microbiome

Mitochondria provide an essential source of energy to drive 
cellular processes and are particularly important in heart 
muscle cells. After birth, the availability of oxygen and nutrients 
to organs and tissues changes. This invokes changes in 
metabolism. Gong et al. studied the developmental transitions 
in mouse heart mitochondria soon after birth. Mitochondria 
were replaced wholesale via mitophagy in cardiomyocytes 
over the first 3 weeks after birth. Preventing this turnover by 
interfering with parkin-mediated mitophagy specifically in 
cardiomyocytes prevented the normal metabolic transition and 

caused heart failure. Thus, the heart has co-opted a quality-
control pathway to facilitate a major developmental transition 
after birth. Wai et al. examined the role of mitochondrial fission 
and fusion in mouse cardiomyocytes. Disruption of these 
processes led to “middle-aged” death from a form of dilated 
cardiomyopathy. Mice destined to develop cardiomyopathy 
were protected by feeding with a high-fat diet, which altered 
cardiac metabolism.
Science 2015; 350: p. 10.1126/science.aad2459, p. 10.1126/science.aad0116 
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A change of heart mitochondria




