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Introduction
Current concepts in cement Total Hip Arthroplasty advocates 
optimization of mechanical interlock of cement (PMMA) with 
trabecular bone. The Third generation cementing technique 
has been developed to achieve this with the use of cement 
gun retrograde cementing within the proximal femur and 
pressurization of the cement with wedge or surgeon’s thumb. 
The forces generated by cement compression during total hip 
replacement reach peak pressures that varied between 122 kPa 
and more than 1500 kPa. The high intramedullary pressures 
encountered can lead to extrusion of cement through the 
nutrient foramina in the femoral cortex and into the nutrient 
vessels, resulting in the retrograde arteriovenogram. This has 
been reported in the literature as a rare phenomenon. Published 
case reports [1,3-9] have highlighted the extrusion of cement 
into the nutrient vessels either as intravenous extrusion due 
to the appearance of valvular constriction or as extravascular 
extrusions of PMMA through a femoral vascular channel.

We report two cases of extrusion of PMMA into the nutrient 
vessels of the femur following uncomplicated cemented total 
hip arthroplasty. The radiographic appearance corresponds to 
the vascular supply of the proximal femur. The cases have been 
followed up for more than 6 months with no adverse effects.

Keywords: Hip arthroplasty; Hip replacement; Proximal femur; 
Osteoarthritis; Polymerisation; Radiograph
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Case Reports
Case 1
A 73 year old female presenting with right hip osteoarthritis 
underwent cemented Exeter (Stryker US) total hip arthroplasty 
through a posterior approach. An Exeter contemporary cup 
(Stryker, US) utilized along with the Exeter V40, 37.5 sizes 0 
(Stryker US) femoral components. The femoral canal prepared, 
cleaned with pulse lavage, dried and a size 12 mm cement 
restrictor inserted (cement plug Stryker) two centimeters 
distal to the tip of the femoral component. It was followed by 

retrograde introduction of standard viscosity cement (Refobacin, 
Biomet) into the femoral cavity using 3rd generation cementing 
technique at 2 min of polymerization. The pressurization was 
performed with the wedge adapter of the cement gun (Stryker 
UK cement gun). The femoral component introduced at 3-4 min. 
No untoward intraoperative events were noted. The patient 
made a good recovery from the surgery.

The Post-operative radiograph showed a linear radio opacity 
communicating with the posterior aspect of the femoral shaft. 
This extended proximally and medially for approximately about 
5cm and was of uniform caliber suggesting PMMA within a blood 
vessel. There were no valvular constriction evident, indicating that 
the pressurized cement had produced a retrograde arteriogram 
of the nutrient artery of the femur (Figure 1).

Case 2
A 79 year old female presenting with bilateral hip osteoarthritis 
underwent left hip cemented Exeter (Stryker US,) total 
hip arthroplasty through a posterior approach. An Exeter 
contemporary cup (Stryker, US) utilized along with the Exeter V40, 
37.5 sizes 0 (Stryker US) femoral components. The femoral canal 
was prepared similar to the previous case with 3rd generation, 
cement technique and a size 10 cement restrictor [cement 
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plug, Stryker] was utilized. The standard viscosity cement 
(Refobacin, Biomet) introduced into the femoral canal at 2 min 
of polymerization. The pressurization was performed with the 
wedge adapter of the cement gun (Stryker UK cement gun). The 
femoral component was introduced at 3 min of polymerization. 
No untoward intraoperative events were noted. The patient 
made a good recovery from the surgery.

The Post-operative radiograph showed a linear radio opacity 
communicating with the posterior aspect of the femoral shaft. 
This extended proximally and medially for approximately 
about 8cm and varying caliber suggesting PMMA within a 
blood vessel. There were valvular constrictions noted along the 
course indicating that the pressurized cement had produced a 
retrograde venogram of the nutrient vessels of the femur. ACT 
scan was performed on second post-operative day and showed 
extrusion of PMMA along the course of nutrient vessel of the 
femur and no breach in the distal cortex ruling out per prosthetic 
fracture (Figures 2 and 3).

Discussion
Schiessel and Zweymuller [5] reported the presence of 
nutrient canal vessel in 26.4% radiographs of preoperative and 
postoperative radiographs of hip replacement and also reported 
its anatomical location about 170 ± 25 mm distal to the greater 

trochanter. The cadaveric study performed by Faruk et al. [6] in 
his studies of 20 fresh human cadavers reported the nutrient 
artery and its foramen arising in 166 ± 10 mm from the greater 
trochanter. This was a branch of second perforating artery from 
deep femoral artery. The femur was divided into the sixths and 
the position of the nutrient artery and foramen was found to lie 
consistently in the third sixth.

Nagel et al. [7] in their anatomical study noted that the nutrient 
artery foramen contains 1 artery and 2 veins. The extrusion of 
PMMA at the nutrient artery foramen [8-11] has been described 
by many authors with plain radiographs. All the case was reported 
in female patients.

Figure 1 Post Op Plain radiograph demonstration 
PMMA extrusion into nutrient artery with 
uniform caliber proximally and medially 
resulting in retrograde arteriogram.

Figure 2 Post Op Plain radiograph demonstrates 
PMMA extrusion into nutrient vessels 
with valvular constrictions demonstrating 
retrograde venogram.

Post Op CT scan demonstrating extrusion 
of cement into the nutrient foramen 
without cortical breach.

Figure 3
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Knight et al. [10] reported the incidence of cement extrusion 
is 0.9-1.6% of primary cemented femoral component THA 
and concluded that they occur in female patients with small 
stature with small endosteal canal. Our case reports support 
these finding as both our female patients were small with small 
endosteal diameter.

Panousis et al. [7] reported PMMA within a small diameter vessel 
with no valvular constrictions resulting in retrograde arteriogram 
of the nutrient artery of the femur which coupled with the extent 
of intraoperative endosteal bleeding. The plain radiographs of 
the Case 1 in our series confirmed linear extrusion of PMMA 
along the course of nutrient artery proximally and medially with 
no valvular constrictions resulting in the retrograde arteriogram 
of the nutrient artery of the femur. In contrast, we did not 
encounter any intraoperative endosteal bleeding. 

The other authors [1,5,7,8,12,13] have reported intravasated 
standard viscosity cement characteristics of venous filling in 
their series of 4 patients, with a common feature of appearance 
of valves characterized by localized constrictions in the caliber 
of cement radio opacity. It is well established that the nutrient 
artery has an accompanying vein or veins, which have been 
implicated in these series. In our case 2, the plain radiograph 
demonstrated the extrusion of PMMA along the nutrient 
vessels with the appearance of valvular constriction and CT scan 
confirmed the cement intravasation within the nutrient vessel. 
This appearance is of retrograde venogram of the nutrient vessel 
as reported. Since the periprosthetic fracture was ruled out by 
CT scan, an arteriogram was not performed to confirm this as it 
would have not been benefit to the patient.

Skyrme et al. [12] reported that cement outlines the vessel 

within whereas cortical defect would result in irregular collection 
of cement that lies adjacent to bone. Knight et al. [3] reported 
posterior distal cement extrusion in 8 patients with an incidence 
of 0.9% to 1.6% of primary cemented femoral component THA. 
The author noted that the size of the extrusion was greater 
than the diameter of normal vessels of the area and suggested 
that extrusion was either extravascular or that the initially 
intravascular PMMA ruptures the vessel and escapes in the 
surrounding tissues.

In our case series the cement was intravasated within the 
nutrient vessels without any irregular collection ruling out the 
periprosthetic fractures. 

Cement extrusion unlikely to affect the long term survival of 
prosthesis as we can infer from the radiographic appearance 
that cement has been well pressurized there by optimizing 
mechanical interlock with the endosteal bone. Furthermore, due 
to extensive anastomoses of the perforating branches of deep 
femoral artery, which supply overlying muscles and periosteum 
segmentally obliteration of the nutrient artery alone is unlikely to 
lead the problem of vascularity [13]. There has been not no study 
reported any increased comorbidity due to cement extrusion nor 
been any reported ischemia due to this phenomenon. Both our 
patients have recovered well with no complication post-surgery

In summary, cement extrusion into the nutrient foramen is an 
important differential to be considered in presence of posterior 
medial cement in the diaphysis of the femur following total hip 
replacement. This is to differentiate from extra osseous extrusions 
due to iatrogenic breach of the femoral cortex, which may well 
have implications regarding either periprosthetic fracture or the 
long term survival of prosthesis.
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