
A femoral neck fracture (FNF) is a common hip fracture. 
There are two strategies for surgical treatment, depending 
on the fracture pattern and patient age: arthroplasty and 
internal fixation. Most older individuals with displaced 
FNFs are treated with arthroplasty. However, the main-
stream surgery for a stable FNF is closed reduction and in-
ternal fixation under fluoroscopy.1,2) Most surgeons agree 
that the valgus-impacted FNF is a stable fracture, and it is 
usually treated with in situ fixation.1-3) However, in some 
cases, it is associated with a poor prognosis due to high 
femoral neck deformity, low quality of life, and a high revi-
sion rate.4,5)

Femoral neck shortening is common and causes 
functional problems after internal fixation of a valgus-
impacted FNF.2) The frequency of significant femoral neck 
shortening after screw fixation of FNFs is roughly 30%.2,4) 

A significant decrease in abductor strength was observed 
in patients with a valgus-healed femoral neck due to a 
decrease in the moment arm.6) In addition, many studies 
verified that a healed valgus-impacted FNF can cause an-
terior femoroacetabular impingement (FAI) because of a 
large bump on the anterolateral side of the femoral head-
neck transition that causes a cam lesion on the femoral 
neck and leads to progressive hip arthrosis.5)

Steinmann pins (S-pins) are a thin metal rod com-
monly used in orthopedic procedures to hold large bone 
fractures together or control the reduction of the fracture. 
Here, we describe a simple closed reduction technique 
using one S-pin for anatomical restoration of the femoral  
neck in the surgical treatment of the valgus-impacted FNF.

TECHNIQUE

The patient was placed in a supine position on a fracture 
traction table. The injured lower extremity was fixed to the 
table, and the contralateral leg was placed in the lithotomy 
position with flexion and abduction of the hip, which 
facilitates the positioning of the fluoroscope and allows 
anteroposterior (AP) and lateral radiographic screening of 
the injured hip.
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An important draping tip is that the medial aspect 
of the groin area should be sufficiently exposed to allow 
medial positioning of the S-pin in the fracture site. The 
perineal post was placed in a medialized position toward 
the operative site, and the medial aspect of the groin was 
exposed after the final sterile draping. Then, minimal trac-
tion was applied to the leg, and the anatomical landmarks 
of the femoral head, neck, and fracture site were marked 
under fluoroscopic guidance. A stab incision was made at 
the center of the femoral neck in line with the fracture line. 
The in-out direction of the S-pin from medial to lateral 
avoids injury to the blood vessels and nerves and facilitates 
the application of valgus force to the fracture (Fig. 1). 

A S-pin was placed percutaneously through the stab 
incision into the femoral neck under the guidance of C-
arm in the AP direction, and the position was confirmed 
fluoroscopically. The S-pin was determined to be 2.8–3.6 
mm depending on the size of the patient. We placed the 
S-pin under the inferomedial margin of the fracture line, 
and when the pin was confirmed to be at the correct po-
sition by fluoroscopy, a manual varus force was applied 
to the femoral neck along the fracture line to reduce the 
angulation (Fig. 2). Once the valgus-impacted FNF was 
disimpacted into the anatomical position and the cortical 
continuity of the medical cortex was recovered, reduction 
was checked fluoroscopically with the reduction force 
maintained, and the central guide pin was inserted per-
cutaneously at sufficient depth to reach the subchondral 
bone (Fig. 3A). After the guide pin was inserted properly, 
as observed on the AP view, the S-pin for reduction was 
removed, and the reduction status was checked on the 
lateral view (Fig. 3B). Additional guide pin or provisional 
anti-rotation pin was inserted depending on the device 
used (Fig. 3C). The surgical exposure can vary depending 
on which surgical technique or fixation device is used.

We used multiple full-threaded cannulated screws 
(Stryker Orthopaedics, Mahwah, NJ, USA) and the femo-
ral neck system (DePuy Synthes, West Chester, PA, USA), 
and all procedures were carried out percutaneously with 
only a short linear incision made just below the vastus 
lateralis ridge of the greater trochanter (Fig. 4). After sur-
gery, patients were allowed to get out of bed on the second 
postoperative day and to bear partial weight as tolerated 
with the aid of a walker for 4 weeks postoperatively; they 
switched to using a single cane with full weight-bearing in 
the second 4 weeks. 

We administered this surgical technique in five pa-
tients (one man and four women) ranging from 36 to 61 
years in age. The total surgical time was 35 to 50 minutes. 
All cases were followed-up for 1–3.1 years (average, 2.1 
years), and there were no long-term complications such as 
nonunion, osteonecrosis of the femoral head, femoral neck 
shortening, and FAI syndrome.

Ethics Approval and Informed Consent
The protocol of this study was reviewed and approved by 
the Institutional Review Board of Seoul Paik Hospital (IRB 
No. PAIK 2019-10-008-001). 

DISCUSSION

Several articles proposed the repositioning of valgus im-
paction, but these techniques require the use of a transfix-
ing guide wire that passes through the femoral head.7,8) 

Our technique does not require additional pin insertion or 
rotational motion of the femoral head, and it reduces the 
risk of cartilage and nutritional vessel injury. We expect 
that this simple reduction technique will increase the bone 
contact area by restoring the femoral neck alignment.2,6)

Previous reports suggested that the optimal posi-

A B

Fig. 1. Supine positioning of the patient 
on the fracture table and draping of the 
right hip. (A) The Steinmann pin (S-pin) 
was placed percutaneously through 
the stab incision in an in-out direction 
under the guidance of C-arm. (B) The 
S-pin was placed in the center of the 
fracture and its position was confirmed 
fluoroscopically. 
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tioning of screws over a wide area would reduce the risk of 
nonunion after multiple-screw fixation.1) Valgus deformity 
in the femoral neck leads to a decrease in the femoral neck 
dimension, which reduces the contact area and space for 

screw insertion. This hinders the optimal positioning of 
screws. By restoring anatomical alignment, our technique 
allows maximum screw-to-screw clearance and decreases 
the incidence of nonunion. 

A B

C D

Fig. 2. The Steinmann pin (S-pin) was 
placed below the inferomedial margin 
of the fracture line, and if the pin was 
confirmed to be at the right position 
by fluoroscopy (A), a pull-up force was 
applied to the margin of the fracture by 
pushing the S-pin (B). (C, D) Once the 
fracture fragment was disengaged, the 
maximum possible force was applied to 
the fracture to restore the anatomical 
alignment.

A B C

Fig. 3. (A) After the anatomical alignment was restored, a central guide pin was inserted percutaneously and deeply enough to reach the subchondral 
bone. (B) If the guide pin was inserted properly on the anteroposterior view, the Steinmann pin was removed for reduction, and the reduction status was 
checked on the lateral view. (C) Additional guide pin or provisional anti-rotation pin was inserted depending on the fixation device. 
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Many patients may not be suitable candidates for 
reoperation after internal fixation of FNF even when they 
experience a range of suboptimal outcomes.5) There are 
several studies on the incidence and risk factors of femo-
ral neck shortening after FNFs. It is suggested that non-
parallel screw fixation or the use of length-stable implants 
will reduce the incidence of femoral neck shortening and 
collapse after FNFs.3,4) We used full-threaded screws to 
prevent femoral neck shortening after complete reduction 
using cannulated screws. However, sufficient fracture re-
duction is more important than the optimal positioning of 
the implants. 

Anterior FAI is another cause of ongoing hip pain 
and dysfunction in patients with healed FNFs after sur-
gical treatment. According to Strehl A, FAI may cause 
chronic pain in patients with a healed FNF in the absence 
of femoral head necrosis.9) The overall prevalence of ra-
diographic FAI was 75% in patients with a healed FNF 
that was treated with reduction and internal fixation.10) Al-
though it is difficult to derive strong conclusions regarding 
the correlation between FAI and chronic pain, anatomical 

fracture reduction should be performed to improve the 
patient outcome.9,10)

There are some limitations to our technique. First, 
a high posterior tilt angle in an FNF is an independent 
risk factor of nonunion, but it is difficult to reduce the 
posterior tilt with our technique. Thus, surgeons should 
apply this technique with caution, especially in cases of a 
highly deformed posterior valgus-impacted FNF. Second, 
a patient-reported outcomes questionnaire is necessary to 
fully evaluate the outcomes from the patient’s perspective. 

We introduced a simple reduction technique for 
valgus impacted FNFs, which increases the contact area of 
the fracture and connects the medial cortical buttress. The 
important advantage of this technique is that it decreases 
the possibility of femoral neck shortening and FAI without 
any interference of the femoral head. 
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