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Abstract
We present a case of a secondary injury to the femoral artery in a geriatric male patient who sustained a pertrochanteric 
femoral fracture. Six days after closed fracture reduction and intramedullary femoral nailing, the patient presented with 
persistent hematocrit level drops, femoral swelling and pain. A computed tomography angiography of the femur revealed a 
perforation of the profunda femoris artery through the dislocated lesser trochanter fragment, and immediate surgical revi-
sion was induced. The patient returned to his pre-injury mobilization level without any peripheral vascular or neurological 
deficiencies. A literature review suggests that the occurrence of vascular damage in proximal femoral fractures is rare but 
mainly presents in geriatric patients due to atherosclerosis and brittle bone mass.
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Introduction

Arterial injury is a rare complication of internal fixation of 
proximal femoral fractures. Injuries to the profunda femo-
ris artery (PFA) are usually iatrogenic and mainly due to a 
direct trauma caused by a screw, drill or a retractor. Less 
commonly is the injury attributed to displaced fracture frag-
ments [1–3], which constitutes 0.2% of all PFA injury cases 
[1].

We present a case in a geriatric male patient in whom an 
injury to the PFA occurred 6 days after closed reduction and 
intramedullary femoral nailing. The postoperatively reduced 
lesser trochanter dislocated ventro-cranially and caused a 
hemorrhage into the vastus medialis muscle.

In general, complications in pertrochanteric fractures 
increase in geriatric patients due to the observed demo-
graphic changes with an increase in the geriatric population, 
atherosclerosis [4] and the brittle bone structure accompany-
ing the advanced stages of osteoporosis [5].

Case report

An eighty-five-year-old Caucasian male arrived at the emer-
gency department of a level-I tertiary-care center with the 
ambulance after a fall from standing height while attempting 
to go to bed in a home setting. He presented with left hip 
pain and an inability to walk. The left lower extremity was 
shorter and externally rotated with normal peripheral pulses, 
no thigh swelling and a normal capillary refill time. Before 
the accident, the patient was able to mobilize himself with 
the aid of a walking stick, lived independently and had the 
following known medical conditions: arterial hypertension, 
atrial fibrillation (Marcoumar intake) and prostatahyperpla-
sia with a permanent catheter.

The obtained radiographs (Fig. 1) displayed a commi-
nuted left pertrochanteric femoral fracture with avulsion 
of the lesser trochanter and part of the greater trochanter 
(31-A2.1 pertrochanteric femoral instable fracture, AO 
classification).

The admission blood results showed a hematocrit of 0.40, 
PZ 22% and an INR of 3.9. Marcoumar was paused, 5000 
units of subcutaneous Fragmin were administered for throm-
bosis prophylaxis, and furthermore the supplementation 
with Konakion 10 mg was initiated. The patient’s left lower 
extremity was managed with a foam rail overnight, and he 
was taken to the operating theater with a PZ of 70%, INR 
of 1.21 and the same stable hematocrit the following day. 
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Under antibiotic coverage with cefuroxim 1.5 g single shot, 
a closed reduction and an osteosynthesis with an intramed-
ullary nail (Gamma Nail, Stryker TN, USA) was carried 
out. There were no complications during the procedure, the 
patient’s mean arterial blood pressure was stable, and he did 
not require transfusions (Fig. 2).

The patient recovered well with a hematocrit of 0.28 on 
the first postoperative day, and full-body weight-bearing 
mobilization with a wheeled walker was initiated on the 
second postoperative day.

On the fourth postsurgical day, the blood count showed 
a hematocrit of 0.26 and the patient received two units of 

packaged red blood cells with a raising hematocrit of 0.32 
the next day.

On postoperative day six, the mobilization of the patient 
under physiotherapy could not be carried out due to increas-
ing pain in the left hip. The thigh was swollen and tight. The 
peripheral pulses were palpable and symmetrical. The blood 
count check showed a hematocrit of 0.22, and a sonography 
of the thigh was carried out. The results were inconclusive, 
and a CT angiogram was performed. It showed a dislocation 
of the lesser trochanter in a ventral and cranial direction, 
whereas the most ventral and caudal part of the displaced 
fragment was seen close to the profunda femoris artery with 
radiocontrast agent extravasation (Fig. 3). In addition, a large 
hemorrhage was depicted in the left vastus medialis muscle.

The patient was taken immediately to the operating room 
where the hematoma was opened and the profunda femoris 
artery was identified as the source of bleeding. The lesser 
trochanter had punctuated the arterial wall and caused a lon-
gitudinal tear and a half the arterial circumference extending 
laceration. Intraoperatively, the patient received 5000 units 
of intravascular heparin and the lesser trochanter fragment 
was partially resected. The direct repair of the artery was not 
successful due to pronounced laceration, and the affected 
arterial segment had to be resected. Due to the age of the 
patient and the distal arterial afflux of blood, no profunda 

Fig. 1   Radiograph of the left hip obtained on the day of admission 
displaying a pertrochanteric femoral fracture with lesser trochanter 
avulsion

Fig. 2   Intraoperative imaging after femoral fracture fixation

Fig. 3   Depicting the dislocation of the lesser trochanter punctuating 
the profunda femoris artery with contrast agent extravasation (red rec-
tangle) (color figure online)
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arterial graft was carried out and the arterial ends were 
ligated (Fig. 4).

Perioperatively, the patient received four units of packed 
red blood cells, and on the medical floor, the patient demon-
strated a stable hematocrit and normal vital signs. Remobili-
zation was initiated with a wheeled walker and the course of 
the remaining hospital stay remained uneventful. He was dis-
charged independently standing and full weight bearing with 
a hematocrit of 0.41, and symmetrical periphereal pulses.

Discussion

The prevalence of injury to the PFA following the treat-
ment of an intertrochanteric femur fracture with dynamic hip 
screw or cephalomedullary fixation is 0.21% [1, 6].

PFA injury (0.2%) [1] may be caused by different mecha-
nisms, but is most commonly affiliated with the tip of pro-
truding drills or cortical screws, wound retractors and sharp 
bone fragments [7–9]. In the presented case, it was due to the 
medial and proximal displacement of the lesser trochanter 
fragment as a result of the pull of the iliopsoas muscle dur-
ing postoperative mobilization [3, 10–13].

The signs of acute bleeding in the clinical setting include 
hypotension, tachycardia, a decrease in the hematocrit, 
swelling of the thigh with possibly palpable pulsation and 
pain. However, this depicted scenario is more frequent when 
the arterial injury is caused by direct and rapid trauma [8, 
14]. As presented in our case, the fall in hematocrit as 
well as the gradually growing swelling and pain in the left 
thigh was observed progressively over a period of 12 h. In 

addition, our patient did not present with any tachycardia or 
decrease in blood pressure. For surgeons, it is important to 
recognize early enough the clinical signs of early bleeding 
[15]. Additionally duplex ultrasonography, computer tomog-
raphy (CT), CT angiography and magnetic resonance imag-
ing (MRI) may be necessary for diagnosis.

In general, the geriatric population is more prone to those 
injuries due to the atherosclerotic, fragile and more rigid 
low-flow arteries [6]. Further risk factors are osteoporosis 
[16–18], unstable fracture patterns [18–20], unsatisfactory 
reduction [17, 18, 21] and inaccurate internal fixation pro-
cedures [10, 16–21]. Several authors consider that the inci-
dence of a trochanter lesser fragment injuring the PFA has 
risen in recent years and will continue to rise because of the 
increasing frequency of these fractures [6, 10].

Lee et al. [22] report that carrying out a candy package 
wiring technique of the lesser trochanter fragment promotes 
rehabilitation and prevents fragment dislocation in elderly 
patients.

In summary, injury to the PFA is rare; however, the 
geriatric population is more prone to these lesions. Clini-
cal suspicion is the primary key for diagnosis. Gentle and 
atraumatic intraoperative technique and instrument handling 
are mandatory to prevent this injury. Furthermore, additional 
fixation of large fragments of the lesser trochanter may be 
an option [2, 3].
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