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Total Hip Arthroplasty for Neglected Pathological Femoral Neck
Fracture in a Young Patient with Autoimmune Polyglandular Syndrome

Plaban Nath Chowdhury', Mridushman Medhi', Prateek Kaithoriya', Rajesh Malhotra’

Learning Point of the Article:
In young patients with neglected pathological femoral neck fractures secondary to Autoimmune Polyglandular Syndrome, individualised
total hip arthroplasty can achieve favorable outcomes when fixation is unsuitable.

Introduction: Neglected pathological femoral neck fractures in young patients are rare and present significant surgical challenges, particularly
in the presence of systemic metabolic disorders such as autoimmune polyglandular syndrome (APS). Poor bone quality, impaired healing
potential, and endocrine instability complicate management, often limiting the success ofhead-preserving procedures.

Purpose: The purpose of the study was to describe the surgical decision-making, technical considerations, and early outcomes of total hip
arthroplasty (THA) ina young patient with a neglected pathological femoral neck fracture associated with APS.

Materials and Methods: A 34-year-old male with a history of Type 1 diabetes mellitus, hypoparathyroidism, and hypocalcemia presented 4
monthsafteratrivial trauma with a displaced transcervical left femoral neck fracture. Imaging revealed non-union, mild femoral head resorption,
and severe osteoporosis. After multidisciplinary endocrine optimization, THA was performed through a posterior approach. A cementless
multihole acetabular cup with screw fixation, a cemented congenital dislocation of the hip femoral stem, and a dual mobility articulation system
were utilised to address poorbone quality, narrow canal morphology, and instability risk.

Results: The patient remained hemodynamically stable postoperatively, with transient hyperglycemia managed with insulin infusion.
Radiographs demonstrated well-positioned and stable components with restoration of limb length and offset. Pain relief was achieved early. Due
to compromised bone quality, weight-bearing was progressed gradually, with full weight-bearing initiated at 4 weeks. Preoperatively, the patient
had severe pain and functional limitation, with a Harris Hip score (HHS) 0of 25/100. At 3 months, the HHS was 78/100, improving to 90/100 at
6 months.

Conclusion: This case highlights the feasibility of an individualized THA approach for the management of a neglected pathological femoral
neck fracture in a young patient with APS and severe osteoporosis. Satisfactory early clinical, radiographic, and functional outcomes were
observed; however,longerfollow-up and further studies are required to determine the durability and generalizability of this treatment strategy.
Keywords: Autoimmune polyglandular syndrome, total hip arthroplasty, pathological femoral neck fracture, osteoporosis, dual mobility
arthroplasty, cemented femoral stem.

Introduction ensure long-term function. While typically associated with high-

Pathological femoral neck fractures in young patients pose a €nergy trauma, they may also occur in the presence of underlying
challenge due to the need to preserve the native hip joint and metabolic or pathological bone conditions [1]. Preservation of
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Figure 1: (a) Clinical photograph demonstrating generalized ichthyotic skin changes over

the trunk. (b) Clinical photograph showing ichthyosis vulgaris over the left hip.

the femoral head through internal fixation is generally
preferred; however, its successislimited in cases with poor bone
quality, delayed presentation, and it always poses an increased
risk of fixation failure [2].

Autoimmune polyglandular syndrome (APS) is a rare
endocrine disorder characterized by multiple glandular
insufficiencies affecting calcium metabolism and bone
turnover, thereby predisposing patients to osteoporosis and
increased fracture risk. It also introduces important
perioperative considerations, including the need for endocrine
optimization [3].

Total hip arthroplasty (THA) in young patients remains a
subject of ongoing debate. While THA offers reliable pain relief
and early functional recovery, concerns persist regarding
implant longevity, risk of revision surgery, and activity-related
wear over time. Consequently, arthroplasty is often reserved for
cases where head-preserving procedures are unlikely to
succeed, such as in neglected fractures, severe comminution, or
markedly compromised bone stock [4].

Despite the individual challenges posed by pathological
femoral neck fractures and systemic metabolic disorders, there
is a paucity of literature addressing their combined impact on
surgical decision-making and technical execution, particularly
in young patients with APS. Existing studies largely focus on
either fracture management in young individuals or
arthroplasty outcomes in metabolic bone disease, with limited
guidance on optimizing surgical technique in such complex
clinical scenarios.

This case describes the surgical considerations, intraoperative
challenges, and technical nuances of performing THA in a
young patient with a pathological neglected femoral neck
fracturein the setting of APS.

Clinical Context

A 34-year-old male presented with complaints of left
hip pain and inability to bear weight following a trivial
trauma, having slipped and fallen from bed at home.
The patient reported a delay of approximately 4
months since the initial injury. Clinical examination
revealedlimb shortening of approximately 1 inch.

A comprehensive metabolic and endocrine evaluation
was performed, including assessment of glycemic
status, serum calcium, phosphate, parathyroid
hormone, Vitamin D levels, serum magnesium,
alkaline phosphatase, and renal function. Biochemical
analysis demonstrated hypocalcemia and reduced
parathyroid hormone levels, consistent with
underlying hypoparathyroidism. Glycemic indices and
Serum phosphate were elevated, whereas vitamin D
levels, serum magnesium, alkaline phosphatase, and
renal function parameters were within normal limits.

The diagnosis of APS Type 1 (APS-1) was established by the
treating endocrinology team based on the characteristic
endocrine manifestations, including hypoparathyroidism,
chronic hypocalcemia, and Type 1 diabetes mellitus, together
with ectodermal features such as ichthyosis vulgaris (Fig. 1).
Genetic evaluation demonstrated an AIRE gene mutation,
confirming the diagnosis of APS-1. A dual-energy X-ray
absorptiometry (DEXA) scan revealed a T-score of -3,
consistent with severe osteoporosis. Preoperatively, the patient
had severe functional limitation of the affected hip, with a Harris
Hip score (HHS) 0f25/100.

No clinical, biochemical, or radiological evidence suggestive of

Figure 2: Radiographs of the pelvis and left hip, which demonstrated a
displaced transcervical femoral neck fracture with features of non-union and
early femoral head resorption.
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Figure 3: Intraoperative image showing a fragmented portion of the femoral
head following piecemeal extraction, highlighting severe osteoporosis and
structural fragility of bone.

malignancy, renal osteodystrophy, osteomalacia, or other
secondary causes of pathological fracture was identified. The
fracture was therefore attributed to severe osteoporosis
associated with APS and chronic hypocalcemia. A
multidisciplinary approach was undertaken for pre-operative
optimization, given the patient’s underlying endocrine
disorder. The patient was evaluated in consultation with the
endocrinology team. Glycemic control was optimized, and
calcium and phosphate levels were corrected preoperatively.
Perioperative steroid coverage was planned to mitigate the risk
of adrenal insufficiency despite normal baseline
adrenocorticotropichormonelevels.

Radiographic assessment included standard anteroposterior
radiographs of the pelvis and left hip, which demonstrated a
displaced transcervical femoral neck fracture with features of
non-union and early femoral head resorption (Fig. 2). Pre-
operative templating was performed to estimate appropriate
implant size, restore limb length, and achieve optimal offset.
Given the neglected nature of the fracture, poor bone quality,
and evidence of early femoral head resorption, head-preserving
procedures such as internal fixation were considered to have a
high risk of failure. Bipolar hemiarthroplasty was also
considered suboptimal due to the patient’s young age, higher
functional demands, and the risk of progressive acetabular wear.
In view of these factors, THA was considered the most reliable
option.

The initial plan was made to use uncemented primary cup and
stem. However, given the poor bone quality and narrow femoral
canal morphology, a contingency plan was made for possible
intraoperative conversion from an uncemented to a cemented
femoral stem. A cemented stem (MERIL congenital dysplasia
of the hip [CDH] stem) and a cemented cup were kept available
considering the anticipated difficulty in achieving adequate

press-fit fixation. On the acetabular side, a cementless multihole
cup (MERIL) with provision for supplementary screw fixation
was kept available in case an uncemented cup is used while
allowing for long-term biological fixation. In view of the
patient’s young age, higher functional demands, and increased
risk of post-operative instability, a dual mobility articulation
system (MERIL dual mobility system) was selected to reduce
the risk of dislocation and improve functional outcomes.

Opverall, the surgical plan emphasized achieving stable fixation,
restoring biomechanics, and minimizing complications in the
setting of compromised bone quality and systemic metabolic
disease.

Technique

The procedure was performed under combined spinal-epidural
anesthesia with the patient positioned in the lateral decubitus
position. A standard posterior approach to the hip joint was
utilized. The gluteus maximus was splitin line with its fibers and
the short external rotators, along with the posterior capsule,
although torn, were identified and tagged. Intraoperatively, the
femoral head was found to be markedly osteoporotic and
structurally fragile. During attempts at extraction, the head
fragmented due to its poor bone quality and shattered within
the acetabulum. Consequently, it was carefully removed in a
piecemeal fashion from the acetabular cavity, ensuring
complete clearance before proceeding with acetabular
preparation (Fig.3).

Given the pathological nature of the fracture and anticipated
poor bone quality, special care was taken during hip dislocation.
Excessive torsional forces through the distal limb were avoided.
Instead, controlled manipulation of the proximal femur as a
single unit was performed to minimize stress concentration and

Figure 4: Post-operative radiographs demonstrated a well-positioned
acetabularand femoral component.
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reduce therisk ofiatrogenic fracture.

Intraoperative assessment confirmed markedly osteoporotic
bone, likely secondary to the underlying APS and associated
metabolic derangements. The femoral head was excised. The
acetabular preparation was undertaken with sequential
reaming, taking care to preserve subchondral bone and avoid
over-reamingin an already osteoporotic hip.

Considering the compromised bone stock, a multihole
acetabular cup (50 mm) was selected to permit supplementary
screw fixation. Five cancellous screws (6.5 mm) were inserted
to enhance primary stability and optimize fixation in the
osteoporotic acetabular bed. The decision to use an
uncemented acetabular cup was made because cemented
acetabular components rely entirely on the integrity of the
cement-bone interface. This will be suboptimal in osteoporotic
bone and can predispose to early loosening under cyclical
loading. Furthermore, as the patient was young, a cementless
multihole cup with screw augmentation was considered a more
durable and biologically favorable option.

Attention was then directed to the femoral side. The femoral
canal had two issues. The canal was narrow and also had thin
cortices. Initial attempts at achieving press-fit stability with an
uncemented stem were unsuccessful due to inadequate axial
and rotational stability. In view of this, the decision was made
intraoperatively to proceed with a cemented stem.

A cemented femoral stem (size 1) was utilized, given the narrow
canal morphology consistent with dysplastic anatomy. Canal
preparation was performed carefully, followed by cementation
using standard third-generation cementing techniques,
including canal lavage, drying, use of a cement restrictor, and
retrograde cement insertion to achieve optimal interdigitation
and stable fixation.

Given the patient’s young age, higher functional demands, and
increased risk of post-operative instability — particularly in the
setting of compromised soft tissues and altered biomechanics -
a dual mobility articulation system (28 mm/-3.5 head) was
employed. This construct was chosen to enhance jump
distance, improve range of motion, and reduce the risk of
dislocation.

Trial reduction was performed with careful assessment of limb
length, offset restoration, and joint stability. Reduction
maneuvers were executed gently, again avoiding forceful
manipulation of the limb, with controlled guidance of the femur
to prevent intraoperative fracture. Following implantation of
the final components, hip stability was assessed through a full
range of motion. The posterior capsule and short external
rotators were meticulously repaired to augment stability.
Wound closure was performed in the standard fashion.

Outcome

The patient tolerated the procedure well and was
hemodynamically stable in the immediate post-operative
period. There were no intraoperative complications.
Postoperatively, the patient developed hyperglycemia, which
was managed with insulin infusion under close monitoring,
following consultation with the endocrinology team.

Post-operative radiographs demonstrated a well-positioned
acetabular and femoral component with satisfactory alignment.
Both components were stable and well-seated, with appropriate
restoration of limb length and offset (Fig. 4).

Clinically, the patient reported significant pain reliefin the early
post-operative period. Given the compromised bone quality,
immediate full weight-bearing was deferred. The patient was
started on teriparatide therapy to support bone metabolism.
Toe-touch weight-bearing was initiated at 2 weeks, followed by
progression to full weight-bearing at 4 weeks.

Rehabilitation was uneventful. At 1 month postoperatively, the
patient demonstrated progressive improvement in mobility and
pain. At 3 months, the patient had satisfactory functional
recovery, with a HHS of 78/100 from the initial 25/100. At 6
months postoperatively, the patient demonstrated further
functional improvement, with a HHS of 90/100. The patient
reported no subjective instability and demonstrated a
satisfactory gait without clinically evident abductor
insufficiency. Radiographs show no evidence of loosening,
osteolysis, heterotopic ossification, or periprosthetic fracture.
Limb lengths were clinically comparable. However, the
duration of follow-up remains insufficient to assess long-term
complications, including implant wear, aseptic loosening, and
implant survivorship.

Discussion

Femoral neck fractures in young patients present a significant
clinical challenge due to the need for durable functional
restoration while preserving the native hip joint [S]. The
complexity increases substantially in neglected fractures, where
delayed presentation is associated with higher rates of non-
union and femoral head compromise [6]. The presence of
pathological bone, particularly in the setting of metabolic
disorders such as APS, further complicates management by
impairing bone quality and healing potential [7]. These
combined factors make treatment decisions more demanding
and often necessitate deviation from standard head-preserving
strategies.

The present case is distinct due to the combination of a
neglected fracture, compromised bone quality, and underlying
systemic disease. The delayed presentation significantly
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reduces the potential for fracture union and increases the risk of
femoral head resorption. In addition, the presence of severe
osteoporosis further compromises the structural integrity of
bone, limiting the success of conventional fixation strategies.
The coexistence of APS adds another layer of complexity, as
metabolic disturbances adversely affect bone turnover and
healing, while also necessitating careful perioperative
endocrine management. Together, these factors make this a
non-routine scenario requiring an individualized surgical
approach.

Head-preserving procedures such as internal fixation were
considered suboptimal in the present case due to the
significantly increased risk of failure. Neglected femoral neck
fractures are known to have poor biological healing potential,
with delayed presentation associated with higher rates of non-
union and femoral head collapse [8]. This risk is further
exacerbated in the presence of severe osteoporosis, where
reduced bone mineral density compromises screw purchase
and fixation stability [9]. In addition, pathological bone
conditions adversely affect the vascularity of the femoral head,
increasing the likelihood of avascular necrosis [10]. Previous
studies have demonstrated that outcomes of internal fixation
deteriorate significantly in delayed presentations and in the
presence of compromised bone quality, with higher rates of
fixation failure and need for revision surgery [11]. In view of
these factors, internal fixation in this scenario was associated
with an unacceptably high risk of non-union, avascular necrosis,
and mechanical failure. Alternative head-preserving options,
including valgus osteotomy and vascularized fibular grafting,
were also considered; however, their applicability was limited
by the neglected fracture, severe osteoporosis, and
compromised femoral head.

Bipolar hemiarthroplasty was also considered less suitable in
this case. In young and active patients, hemiarthroplasty is
associated with a higher risk of progressive acetabular cartilage
wear due to continued articulation between the prosthetic head
and native acetabulum, leading to pain and functional
deterioration over time [12]. Furthermore, long-term
outcomes of hemiarthroplasty in younger individuals are
generally inferior to THA, with increased likelihood of revision
surgery due to acetabular erosion and persistent symptoms
[13]. Given the patient’s age, functional demands, and expected
longevity, bipolar hemiarthroplasty was deemed a less durable
solution.

In the present case, functional recovery was assessed using the
HHS. The score improved from 25/100 preoperatively to
78/100 at 3 months and 90/100 at 6 months, demonstrating
substantial early functional improvement following THA.
THA was preferred in this case as it provides more reliable pain

relief and superior functional outcomes compared to other
treatment options in complex scenarios. THA has been shown
to yield consistent results in cases with poor bone quality and
neglected femoral neck fractures, where biological healing
potentialis compromised. In young patients, although concerns
regarding implant longevity exist, several studies have
demonstrated favorable functional outcomes and acceptable
survivorship when appropriately indicated [14]. Although
alternative head-preserving and arthroplasty strategies were
considered and discussed, this single-case report was not
designed to provide a direct comparative analysis of these
treatment modalities.

Implant selection in this case was guided by the underlying poor
bone quality and altered femoral anatomy. On the femoral side,
a cemented stem was preferred as severe osteoporosis
precluded adequate press-fit fixation, and cemented stems have
been shown to provide more reliable fixation and reduced risk
of early loosening in osteoporotic femurs [15]. The use of a
CDH-type stem further facilitated optimal fit within the narrow
femoral canal, which is particularly advantageous in stenotic
canals and helps reduce the risk of intraoperative fracture while
maintaining proper alignment [16]. The use of a cemented
femoral stem in a 34-year-old patient warrants careful
consideration. Although cemented fixation provided
immediate stability in the setting of severe osteoporosis and a
narrow femoral canal, concerns remain regarding long-term
implant survivorship and the potential complexity of future
revision surgery.

On the acetabular side, a cementless multihole cup was selected
despite osteoporotic bone, given the patient’s young age and the
advantages of long-term biological fixation [17]. Cementless
acetabular components have demonstrated superior long-term
survivorship in younger patients compared to cemented cups,
while the addition of supplementary screw fixation in multihole
designs improves primary stability in compromised bone stock
[18].

In addition, a dual mobility articulation system was utilized to
reduce the risk of post-operative instability. Dual mobility
constructs have been widely reported to significantly lower
dislocation rates, particularly in high-risk cases such as poor soft
tissue envelope, complex primary arthroplasty, and young
active individuals, while maintaining good functional outcomes
[19].

Given the severe osteoporosis (DEXA T-score -3) and
underlying metabolic bone disease, a cautious rehabilitation
protocol was adopted. Toe-touch weight-bearing was initiated
at 2 weeks, followed by progression to full weight-bearing at 4
weeks based on clinical and radiographic assessment. Although
no validated protocol exists for patients with APS-associated
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osteoporosis undergoing THA for neglected femoral neck
fractures, protected early weight-bearing has been described in
osteoporotic hip reconstruction to minimize excessive
mechanical stress during the initial post-operative period.
Teriparatide was prescribed as an adjunctive therapy because of
its anabolic effects on bone and its reported ability to preserve
periprosthetic bone mineral density and improve implant
stability in osteoporotic patients undergoing hip arthroplasty.

Osteoporotic bone is inherently fragile, with reduced cortical
thickness and trabecular support, making it highly susceptible
to intraoperative fractures during dislocation, preparation, and
implantation. Therefore, gentle handling techniques, including
controlled dislocation and avoidance of excessive force
transmission through the limb, are essential to minimize the risk
of iatrogenic fracture and ensure safe component placement
[20].

Several studies have demonstrated satisfactory functional
outcomes and survivorship of THA in younger individuals
when appropriate indications are met. Nevertheless, there is a
paucity of literature addressing THA in the setting of systemic
endocrine disorders such as APS, especially when combined
with neglected pathological femoral neck fractures. Most
available studies focus either on fracture management in young
patients or arthroplasty outcomes in isolation, with limited
guidance on managing such complex, multifactorial cases [21].
This highlights the need for individualised surgical strategies in
these rare clinical scenarios.

THA can be a justified and effective treatment option in young
patients with neglected pathological femoral neck fractures
when the likelihood of successful head-preserving proceduresis
low [22]. Implant selection should be individualized based on
bone quality, anatomical considerations, and intraoperative
findings to ensure optimal fixation and long-term outcomes
[23]. Furthermore, multidisciplinary management, particularly
in patients with underlying endocrine disorders such as APS, is
essential to optimize perioperative care and improve overall
outcomes [24].

This study has certain limitations. This report describes the
management of a single patient and therefore the findings
should be interpreted with caution. The unique combination of
APS, severe osteoporosis, and a neglected femoral neck fracture
makes direct extrapolation to other patients difficult. The
present case is intended to highlight surgical decision-making
and technical considerations in a rare clinical scenario rather
than establish treatment recommendations applicable to all
young patients with pathological femoral neck fractures.

Furthermore, the follow-up duration of 6 months is insufficient

to evaluate long-term implant performance. Important
outcomes such as aseptic loosening, polyethylene wear,

osteolysis, periprosthetic fracture, recurrent instability, deep
infection, implant survivorship, and the need for revision
surgery cannot be assessed within this timeframe. Continued
long-term surveillance is required to determine the durability of
the reconstruction.

Functional outcome was assessed using the HHS, which
improved from 25/100 preoperatively to 78/100 at 3 months
and 90/100 at 6 months. However, these assessments were
obtained in the context of a single case and relatively short
follow-up, limiting the ability to draw conclusions regarding
long-term functional outcomes.

Furthermore, being a technical note, the conclusions are based
on clinical judgment and intraoperative experience rather than
comparative analysis with alternative treatment modalities.
Larger studies with longer follow-up are required to validate
these findings.

Conclusion

Neglected pathological femoral neck fractures in young patients
with APS represent a complex clinical scenario due to
compromised bone quality and limited healing potential. This
case demonstrates the feasibility of an individualized THA
strategy for the management of a neglected pathological
femoral neck fracture in a young patient with APS and severe
osteoporosis. Satisfactory early clinical and functional
outcomes were observed; however, longer follow-up and larger
studies are required to establish the durability, safety, and
generalizability of this approach.

Clinical Message

Neglected pathological femoral neck fractures in young patients
with Autoimmune Polyglandular Syndrome require individualized
management rather than routine head-preserving surgery. When
severe osteoporosis, delayed presentation, and compromised
healing make internal fixation unreliable, THA with appropriate
implant selection, meticulous surgical technique, and
multidisciplinary endocrine optimization can provide stable
fixation, restore function, and achieve satisfactory early clinical
outcomes.
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