Original Article

Journal of Orthopaedic Case Reports 2025 July:15(7):Page 255-261

Assessing the Importance of Anteromedial Cortical Support in Fixing
Pertrochanteric Fractures: A Comprehensive Study

Makesh Ram Sriraghavan1 , Manar Moideen’, Manivelan Dhamotharan’, Poornima Kumararaja*

Learning Point of the Article:
It is reccommended to acquire the maximum amount of positive support reduction during fixation for unstable pertrochanteric fractures
because it improves mechanical stability.

Introduction: Pertrochanteric fractures are among the most common hip fractures in the elderly population, typically resulting from low-
energy trauma such as a simple fall. This demographic is particularly susceptible due to factors like decreased bone density, frailty, and impaired
balance. It can occur in the younger patient due to high-velocity trauma - road traffic accidents. Medial cortical support (MCS) reductionis akey
element, as it allows limited sliding of head—neck fragments and it provides good fracture healing and MCS acts as non-anatomic buttress
reduction providing secondary stability.

Materials and Methods: This is a prospective single study center cohort which includes 40 patients undergoing treatment for an unstable
pertrochanteric fracture using Proximal Femoral Nail A2 (PFN A2) admitted in the Department of Orthopedics, Government Thoothukudi
Medical College Hospital, Tamil Nadu from June 2019 to September 2024, for a follow-up period for amaximum of 18-24 months.

Results: In our study, outcome analysis was assessed by Harris hip scoring system 56% which showed excellent results, 24% good, 12% shows
fair, and other 8% bad outcome. In this series, 21 cases were fixed in positive cortical support, 15 cases in neutral support, and 4 cases in negative
cortical support. We noticed varus malunion in 2 cases and 1 case of delayed union and 1 case of screw pullout in the negative cortical support
group.

Conclusion: Positive and neutral medial cortical support was noticed to produce a stronger buttress effect in both the anteroposterior and
lateral views. It is recommended to acquire the maximum amount of positive support reduction during a procedure for unstable pertrochanteric
fractures because itimproves mechanical stability.

Keywords: Medial cortical support, trochanteric fracture, proximal femoral nail A2.

Introduction fragment to collapse or settle on the fixation implant [S].

Elderly people are most likely to suffer from pertrochanteric
fractures. There are various forms of internal fixation implants
for trochanteric fractures, of them the most commonly used
implant is the Dynamic Hip Screw (DHS) [1-4]. This is a
collapsible fixation implant, which permits the proximal

Nowadays, the most commonly used implant for the
management of trochanteric fracture is the proximal femoral nail
(PEN), which is a collapsible device and with added rotational
stability [6]. This implant is a centro medullary device and
biomechanically sounder with other added advantages like small
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Figure 1: The various types of medial cortical support.

incision, minimal bloodloss, and good stability.

The key factor for stability in pertrochanteric fracture is the
Medial Cortical Support (MCS) of the femoral neck [7]. MCS
allows limited, controlled impaction (sliding) of the proximal
fragment along the implant axis, facilitating stable fracture
healing. They were classified into three groups according to the
grade of medial cortical support in fracture reduction (positive,
neutral, negative). The positive cortex support was defined that
the medial cortex of the head-neck fragment displaced and
located alittle bit superomedial to the medial cortex of the shaft.
If the neck cortex is located laterally to the shaft, it is negative
with no cortical buttress, and if the two cortices contact
smoothly, it is in a neutral position [8]. The demographic
baseline, postoperative radiographic femoral neck-shaft angle
and neck length, rehabilitation progress [9], and functional
recovery scores of each group were recorded and compared.

Materials and Methods
This is a prospective study conducted in Orthopaedics
Department, Thoothukudi Medical College Hospital, Tamil
Nadu from June 2019 to September 2024. We included 40
patients of both sexes with isolated trochanteric fractures in the

Figure 2: Immediate postop fixed in neutral support went on to align in
negative support.

age group of 20-6S years of Boyd and Griffin type 2,3,4. Cases
of those not willing to study, polytrauma and head injury
patients, preexisting arthritis of the hip joint, pathological
trochanteric fractures, non-union trochanteric fractures, and
those whose lost follow-up were excluded from this study. All
standard protocols and norms were followed. A thorough
clinical history and clinical examination were done, patient
subjected to routine blood investigations and radiological
evaluation (AP and Lateral). All patients were primarily
immobilized with skin traction.

Determination of nail diameter

To find the appropriate nail diameter, an AP and lateral X-ray
was used to measure the femur diameter at the isthmus level
[9,10].

Determination of neck shaft angle

A goniometer was used on the patient unaffected side by the AP
X-raytoassess the neck shaftangle [11].

Figure 3: Fixed in neutral support went on to unite in neutral.

Figure 4: Screw pull out at 3rd month in neutral cortical support.
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Figure S: Varus malunion at 3rd month.

Surgical procedure

Under strict aseptic precaution, under anesthesia, the patientin
the supine position, fracture limb in the traction table, opposite
limb in the lithotomy position, and parts are painted and
draped. Under C arm guidance fracture reduced, if found
unreduced, fracture reduced with percutaneous/open
reduction and temporarily fixed with K wires (which will not
interrupt the nail insertion and helical blade insertion). Skin
incision made, facia and muscle cut, entry made guide wire
insert, reaming done. PFNA2 nail inserted and helical blade
inserted and then distal locking done. The wound closed;
dressingis done.

Postop protocol

Following surgery, vital signs such as breathing rate,
temperature, blood pressure, and pulse were closely monitored
and antibiotic treatment continued. As needed, patients were
prescribed analgesics. Depending on the need, blood
transfusions were administered. Twelve days after surgery,
sutures were removed. Patients were advised to sit in bed for at
least the first 24 h after surgery.

During the first postoperative day, patients learned how to
mobilize their knees as pain tolerated and set their quadriceps.

Nonweight-bearing walking with a walker was allowed from
2nd postoperative day. Along with hip and knee mobilization,
the patient was discharged 5-7 days after surgery based on
associated medical comorbidities. Partial weight bearing is
allowed 3-6 weeks after surgery based on medial cortical
support. We started delayed weight bearing in fractures which
showed negative cortical support. Strictly full weight bearing
started only after radiological and clinical evidence of union.

Follow-up

Every patient was periodically evaluated every 4 weeks until the
fracture healed, and then every three months until a year late,
and then subsequently every 6 months up to a maximum of 2
years. In every visit, we included a clinical evaluation of their hip
and knee mobility, gait, fracture healing, deformity, and
shortening. We evaluated the patient by using a modified
version of the Harris hip scoring system. For the purpose of
evaluating fracture union and implant-bone contact, an X-ray of
the affected hip with femurwas performed on every follow-up.

Results
Demography data

In our series, the age distribution was from 20 to 65 years and
the most common age group was between 61 and 65 years. The
mean age group is 59 years. Males were common in our study
(25 cases) compared to females (1S cases). Left-sided injury
was more common (24 cases).

Mode ofinjury

In our study, self-fall was more common (Table 1), mode of
injurythan RTA.

Boyd and Griffin classification
In our study, Boyd and Griffin type 3, cases were most

Mode of injury Frequency(n=40)

Self-fall 30
RTA 10
Total 40

Type Frequency(n=40)
Type 2 14
Type 3 19
Type 4 7
Total 40

Table 1: Mode ofinjury.

Table 2: Based on Boyd and Griffin's classification.
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Q?::;OST:::;L Frequency (n=40)
Positive 21
Neutral 15
Negative a

Total 40

Table 3: Cases were analyzed based on AMCS supportreduction.

commonly reported (56%) and type 4 was least commonly
reported (Table2).

Anteromedial cortical support reduction- Radiological
evaluation

In the immediate post-operative period, radiological evaluation
was done based on anteromedial cortical support (AMCS). We
noticed that the majority of cases (21 cases) had positive
support. We also observed neutral support in 15 cases and
negative supportin 4 cases (Table 3and Fig. 1).

Relationship between Boyd and Griffin trochanteric fracture
type and Anteromedial cortical support

We analyzed the AMCS with the type of fracture sustained, it
was noticed that positive support was most common in type 2

(Table4).

Radiological analysis at immediate and post-operative for
anteromedial cortical support

In our study, out of 21 cases of positive cortical support - 6 cases
went to neutral support, those were 3 cases from Boyd and
Griffin type 2, two cases from type 3 and 1 case from type 4, and
other each lcases from type 2 and type 3 went to negative

cortical support from neutral cortical support and 3 cases from
type 4 went to negative cortical support from neutral reduction.
Finally, all the fractures united well between 3 and 5 months

(Table Sand Fig.2and 3).

Complication

There was screw pullout (Fig. 4) in one case fixed with neutral
cortical support, and subsequently treated with revision PEN
A2 with bone grafting (Table 6). We noticed varus malunion in
2 cases (Fig. 5) and 1 case of delayed union (united in 16 weeks).
These observed complications were reported in the negative
cortical support group. We also noticed a superficial infection in
2 cases which settled with antibiotics.

Functional outcome of intertrochanteric fractures

Results from our research of 40 patients using the Modified
Harris Hip Scoring System ranged from excellent (56%), good
(24%), fair (12%), to poor (8%). All positive and neutral
reduction cases showed excellentand good results (Table 7).

Discussion

Before the advised placement of various implants, the anatomic
reduction is always performed during the procedure of unstable
pertrochanteric fractures. Posteromedial cortical alignment is
critical for effective reduction in any type of implant used. It
should be ensured that the femoral head—neck and shaft
fragments are in anteromedial contact and that the Garden
alignments are met for these fractures [ 12]. Fracture alignment
in the valgus position does not always indicate favorable medial
cortical support when fragments are displaced. Bone healing is
aided by compressing the bone fragments [13]. One way to fix
unstable pertrochanteric fractures is to compress the fracture
site during surgery. Postoperative bone impaction using a
helical blade or lag screw that is controlled along its axis is
anotherbestavailable option.

During surgery, the surgeon applies pressure to the fracture site
to stabilize the main fracture. A combination of the patient’s

weight bearing, muscle contraction, and a fixation device that
can slide is required to attain secondary fracture stability

[14]. When the head-neck fragment is controlled and

impacted via constrained sliding onto the femur shaft, it

provides secondary axial and torsional stability [15], due to
controlled collapse which occurs in with subsequent

dynamic processes, including remodeling along the fracture

line and cyclic loading. For displaced sub-capital femoral

Antero Medial Cortical Support
| di . 3 months post -operative
Boyd and Griffin types mmediate post-operative follow-up
Positive | Neutral Negative |Positive | Neutral |Negative
Type 2 10 3 1 7 5 2
Type 3 9 8 2 7 9 3
Type 4 2 4 1 1 2 4
Total 21 15 4 15 16 9

neckfractures, Gotfried initially suggested reducing the non-

Table 4: Typeswere analyzed based on AMCS supportreduction.

anatomic positive cortical buttress. Thanks to a 180° fracture
alignment in the lateral view, the displaced sub-capital
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Anteromedial cortical support
s reduction Total
Boyd and Griffin type (n=40)
Positive | Neutral Negative
Type 2 10 3 1 14
Type 3 9 8 2 19
Type 4 2 4 1 7
Total 21 15 4 40

Table 5: AMCS inimmediate and 3 months post-operative follow-up.

femoral fragment may be seen medially to the lower-medial
border of the proximal fracture fragment in the Anterior-
Posterior (AP) imaging [16]. At this stage, the distal
component might stop the femoral head from sliding too far
through the buttress thatjoins the cortex to the remainder of the
bone.

A new definition of positive medial cortical supportis proposed
for unstable pertrochanteric fractures. It deviates from
Gotfried’s standard in the AP view by moving the distal femoral
shaft fragment somewhat laterally to the lower-medial border of
the proximal fracture fragment, and it also necessitates a 180°
fracture alignment in the lateral view. After surgery for a
pertrochanteric fracture, the piece of the head and neck often
shifts laterally as sliding starts. Unlike in unstable femoral neck
fractures, where the proximal fragment typically moves in a
displacement pattern, this one hits the comminuted and low-
intensity trochanteric zone, leading to collapse [ 16]. There may
be three possible sub-conditions for some of the so-called
“anatomic reduction” features observed in intraoperative
fluoroscopy: a small positive position, a small negative position,
and the same anatomic cortex-to-cortex position as others.

Those sub-conditions were difficult to detect, however, due to
the low picture resolution. Therefore, we substituted “neutral”
for “anatomic reduction.” The medial cortex of the femoral shaft
may stop the femoral head-neck fragment from sliding any
farther laterally, and the two major portions touch each other’s
cortex in the same way as the positive medial cortical support
position. A further source of secondary stability is the contact
between the anterior cortex and the head during head-neck
sliding. Positive medial cortical support, on the other hand,
maybe more successful than anterior cortical contact,
considering the essential of lateral sliding direction. The
optimal method for reducing pertrochanteric fragments also
involves getting an anterior cortical buttress in addition to a
medial buttress (anteromedial reduction).

we looked at, of 21 cases of positive cortical support - 6 cases
went to neutral support, those were 3 cases from Boyd and
Griffin type 2, 2 cases from type 3 and 1 case from type 4 and
other each 1cases from type 2 and type 3 went to negative
cortical support from neutral cortical support and 3 cases from
type 4 went to negative cortical support from neutral reduction.
Allthree groups were similarin terms of age, sexratio, number of
medical comorbidities, fracture reduction quality, osteoporosis
Singh index [18], and placement of the helical blade in the
femoral head except for walking ability. During follow-up,
patients in the group that received positive medial cortical
support for reduction were able to walk on the ground much
sooner than those in the group that received negative support,
and which had a significant decrease in the loss of neck shaft
angle and neck length. Minor misalignment may progress to
complete misalignment after bone resorption along the fracture
plane. Two patients in our case series who initially had neutral
cortical reduction eventually became negative, and their results
were poor. All four of these patients likewise showed no

Complications Frequency Functional result Frequency (n=40)| Percentage
Infection 2 Excellent 23 56
Varus malunion 2 Good 10 24
Delayed union 1 Fair 5 12
Screw pull-out 1 Poor 2 8
Total 6 Total 40 100

Table 6: Various recognized complications.

Table 7: Functional outcome.

Journal of Orthopaedic Case Reports | Volume 15 | Issue 7 | July 2025 | Page 255-261




Sriraghavan MR, etal

www.jocr.co.in

evidence of anterior cortical support on the lateral radiographs.
Later on, the nine patients who initially showed positive
cortical reduction went into neutral reduction.

According to our research, reducing medial cortical support
using a cephalomedullary nail appears to be a simple process.
The fact that tension on the leg may easily separate the two
primary pieces might be because pertrochanteric fractures are a
kind of extracapsular fractures. When the nail is introduced
from the medial edge of the greater trochanter, a wedge may
form between the femoral head-neck fragment and the lateral
wall. It is possible to move the shaft laterally by pushing the
lateral wall with the nail. This means the shaft piece is now
lateral to the lower medial border of the proximal head-neck
piece. In theory, the wedge-open effect and a favorable decrease
in medial cortical support can lead to an increase in femoral
offset, which is beneficial for abductor strength. When there is
too much distraction and/or too many open cortices, the
impaction area among fragments decreases, unionis delayed, or

non-union occurs.

In our study of 40 patients, according to Harris Hip Scoring
System 56% shows excellent results, 24% good results, 12%
shows fair results and other 8% bad results such as infection,
varus collapse, pain, and screw pullout. In our study, we observe
early union and early weight bearing occurred in trochanteric
fracture fixed with positive cortical support, the average union
duration in type 2 trochanteric fracture average union is 8
weeks and type 3 and 4 show late union compare to others
types. The mean hospital stay is 10 days and mean full weight
bearing 9 weeks and there is no limb length discrepancy noted.

Three had varus collapse, one underwent screw pullout and
was subsequently treated with revision PFN A2 with bone
grafting. Two patients were treated with intravenous antibiotics
for superficialinfections. [ 19,20]

Conclusion

Positive and neutral medial cortical support was observed to
produce a stronger buttress effect in both the anteroposterior
and lateral views. It is recommended to acquire the maximum
amount of positive support reduction during a procedure for
unstable pertrochanteric fractures because it improves
mechanical stability.

Fixation failure was common with the negative support
reduction pattern; thus, surgeons should steer clear of it, if
possible, preoperatively. When reducing a fracture, non-
anatomic positive medial cortical support may help create an
optimal mechanical setting for the healing process. Once the
head-neck fragment reaches the femur shaft, secondary
stabilityis achieved because this support preventsits sliding.

Clinical Message

Irrespective ofanyage group, all intertrochanteric fractures requires
acceptable optimal fixation and stable reduction. PEN A2 is the
ideal implant in unstable trochanteric fractures. The helical blade
design provides better rotational stability and anchorage with
improved clinical outcomes.
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