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Abstract: Proximal femoral focal deficiency (PFFD) is a rare congenital skeletal malformation characterized by variable under-
development of the proximal femur. This report presents a 30-year-old, G4P3+0 woman with a pregnancy complicated by a fetus with
left-sided PFFD with breech presentation and small-for-gestational-age features. Delivery was performed by elective cesarean section
at 38 weeks showed a female neonate with confirmed unilateral PFFD affecting the left femur, classified as Aitken type D, with no
associated congenital anomalies. The parents were referred for pediatric orthopedic, prosthetic, and rehabilitation counselling. This
case highlights the importance of meticulous prenatal ultrasonography in detecting rare skeletal anomalies such as PFFD. Even in the
absence of advanced imaging, 2D ultrasound can support timely diagnosis, parental counselling, and early multidisciplinary manage-

ment to improve long-term functional outcomes.

Plain Language Summary: Proximal femoral focal deficiency (PFFD) is a very rare condition where the upper thigh bone does not fully
develop, causing one leg to be shorter than the other. This may affect a child’s mobility and quality of life as they grow. In this case, PFFD
was detected during pregnancy through routine ultrasound at 32 weeks. After birth, the diagnosis was confirmed by X-ray, which showed the
left thigh bone was much shorter than the right. No other abnormalities were found. Finding PFFD before birth is important because it gives
parents time to receive counselling and allows doctors to plan treatment after delivery. While advanced imaging can improve detection, this
case shows that careful use of standard ultrasound can still identify the condition. Early diagnosis helps families access orthopedic,
prosthetic, and rehabilitation services that can improve long-term mobility and daily function for affected children.
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Introduction

Proximal femoral focal deficiency (PFFD), is a proximal-predominant subset of congenital femoral deficiency (CFD).'
PFFD is a rare congenital malformation of the lower limb, primarily affecting the hip and femur, and typically resulting
in significant limb shortening, while CFD ranging from a mildly short but otherwise “normal-form” femur to very severe
absence/malformation.'> Prenatal diagnosis of PFFD first reported in 1989 by ultrasonography examination, and
exceptionally rare, presenting only 1 to 2 per 100,000 live births.** PFFD is characterized by varying degrees of
underdevelopment of the proximal femur, with a clinical spectrum ranging from mild femoral shortening to complete
absence of the proximal femur and acetabulum.’ The etiology remains largely unknown, with most cases occurring

sporadically and without identifiable genetic or environmental causes.'
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Despite its rarity, PFFD can be incidentally detected during routine antenatal ultrasonography.® Prenatal diagnosis of
PFFD is important, because early recognition of this malformation before birth could provide useful information to
parents and physicians regarding management and therapeutic planning to help the mother preparing the issues.® This
action highlighting the importance of prenatal evaluation in parental counselling and initiation of a management plan.’
This case reports a unilateral short femur identified at 32 weeks’ gestation via standard prenatal imaging, with subsequent
confirmation of PFFD. Our findings highlight the importance of obstetric ultrasonography in the early detection of this
condition, emphasizing the value of meticulous prenatal screening in identifying congenital skeletal abnormalities.

Case Presentation

A 30-year-old G4P3+0 (3 alive) woman was referred from local hospital to our hospital as tertiary hospital, due to
skeletal dysplasia and breech presentation shown by routine two-dimension ultrasonography examination during second
trimester antenatal care by local obstetrician. At the admission, she did not have any complaint. She estimated her
gestational age (GA) at 32 weeks by last menstrual period. No history of congenital abnormalities in the family was
reported. History of environmental exposure to industrial hazard, radiation, infections or drugs was denied by the patient.
No history of chronic illnesses or assisted reproduction history was reported. Previous pregnancy showed there are no
abnormalities, all of them were born spontaneously, led by local midwives, and all of her children are alive.

On examination, no significant abnormality was found, however, her anthropometry showed her body mass index was
on underweight status (16.4 Kg/m?). High-resolution two-dimension fetomaternal ultrasound was performed, showed:
a single live female fetus, intrauterine, breech position, corresponding to 32 weeks 2 days of gestation; (Transcranial
doppler (TCD) equivalent to 32 weeks 3 days GA); estimated fetal weight was 1612 grams (4.7 percentile); Facial,
thoracic, and abdominal features showed normal result; Side by side extremities ultrasonography (Figure 1) showed an
abnormality as femur length discrepancy between right and left femur, with the femur length ratio was 0.5. The
ultrasound impression was 32 weeks 4 days of pregnancy with Left Proximal Femoral Focal Deficiency (PFFD),
small for Gestational Age and Breech position. Given the breech presentation, diagnosis of PFFD, and fetal growth
restriction, an elective cesarean section was scheduled at 38 weeks’ gestation. Pomeroy sterilization was performed at the
patient’s request following appropriate counseling and allowed by her husband because they already have 3 children.

During the procedure, the patient’s vital sign was normal and female baby was born. During neonatal resuscitation, it is
concluded that her birth weight was 2325 grams, birth length was 41 Cm, APGAR score at 1** and 5™ minute were 9 and 10,
New Ballard score was consistent with gestational age of 38 to 40 weeks, and placental weight was 400 grams. No abnormality
was observed from bony or facial features; however, abnormality was shown in her lower extremities. Her lower extremities
showed there was leg length ratio abnormality (Figure 2), consistent with feto-maternal ultrasound 6 weeks prior, with the left
leg was shorter than right leg (Figure 2A). PFFD was later confirmed through plain femur radiograph that showed significantly
shortened left femoral bone (Figure 2B and C), with normal right femoral bone (Figure 2B and D). Computerized Tomography
(CT) scan or Magnetic Resonance Imaging (MRI) has not been performed at the time this case report was written due to long
waiting lists. Later, the parents were advised to counsel with pediatric orthopedic surgeons, prosthetists, and physical
therapists to support both mobility and quality of life of the neonate.

Discussion
Proximal femoral focal deficiency (PFFD) is an extremely rare congenital anomaly with only a limited number of cases
reported in the literature.”*'* It was characterized by abnormal development of the subtrochanteric portion of the femur,
resulting in shortening of the affected limb. Its estimated prevalence is approximately 1 to 2 per 100,000 live births.>* The
exact etiology remains unknown, with most cases occurring sporadically and lacking identifiable genetic or environmental risk
factors. Therefore, other common causes of short femur—such as aneuploidy (particularly trisomy 21), poorly controlled
maternal diabetes, teratogenic drug exposure (eg, thalidomide), intrauterine infections, radiation exposure, or focal ischemia
between the 4th and 8th week of gestation—should be excluded."'® In our case, none of those factors was identified; the only
incidental finding on maternal condition was her underweight status.

Despite its rarity, PFFD might be incidentally detected during routine antenatal ultrasonography.” However, accurate
prenatal identification of PFFD remains challenging due to its rarity and the broad phenotypic spectrum.'’ Diagnostic
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Figure | Fetomaternal Ultrasound of fetal extremities. (A) Humerus length. Right humerus length: 4.78 cm (percentile < |) =28 weeks 0 days. Left humerus length: 4.93 cm
(<I percentile) =29 weeks 0 days. (B) Radius-Ulna length. Right radius: 4.28 cm (percentile 31.3rd), =29 weeks 6 days. Right ulna 5.04 (percentile 21.0) =31 weeks 6 days.
Left radius: 4.29 cm (percentile 31.9) =29 weeks 6 days. Left ulna: 4.97 cm (percentile 14.3) =31 weeks 3 days. (C) Tibia-Fibula length. Right tibia: 5.09 cm (percentile 8.6)
=30 weeks 3 days. Right fibula 5.08 cm (percentile 33.2) =30 weeks 6 days. Left tibia: 5.16 cm (Percentile 13.5) =30 weeks 5 days. Left fibula: 4.84 cm (Percentile 18.9)
=29 weeks 5 days. Left fibula 4.84 cm (Percentile 18.9) =29 weeks 5 days. (D) Femur length. Right femur length: 5.37 cm (percentile < |) =28 weeks 3 days. Left femur length:
2.70 cm (percentile < |) =18 weeks 2 days.
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Figure 2 Postnatal examination. (A) Clinical examination, yellow arrow showed shortened of left lower limb compared to right lower limb. (B) Antero-posterior pelvic and
thighs X-ray, yellow arrow showed short left femur with absence of femoral head with severe dysplastic and severely shortened femur. (C) Left femur x-ray, abduction and
flexion position, yellow arrow showed an abnormal left lower limb with absence of femoral head and shortened femur. (D) Right femur x-ray, abduction and flexion position,
a normal right lower limb.

4 https: International Medical Case Reports Journal 2026:19



Arioseno et al

complexity is further compounded by subtle early sonographic findings, limited ultrasound resolution for detailed skeletal
assessment, and potential misinterpretation due to fetal positioning and acoustic shadowing—especially among less experi-
enced sonographers. Nevertheless, early prenatal identification is critical, as it allows timely parental counselling and planning
for postnatal management.®® In our case, the diagnosis was made prenatally, at second trimester of gestation during routine
ultrasonography antenatal care, so the patient could be referred for counselling and future management for the mother and
foetus as soon as possible. This action was in accordance with Radler’s survey that stated 63% of mothers who gave birth to
babies with PFFD would have preferred to learn the diagnosis before birth rather than after birth, highlighting the importance
of prenatal evaluation in parental counselling and initiation of a management plan.’

PFFD can present as part of a broader congenital syndrome, such as femoral-fibula-ulna syndrome, and femoral-facial
syndrome. In some cases, diagnosis is only made postnatally due to the subtlety of prenatal findings.'® However, in our
case, no associated congenital anomalies were detected. This was confirmed through detailed prenatal ultrasonography of
the fetal extremities and face, as well as postnatal clinical examination and femoral radiography.

Recent reports suggest that advanced imaging modalities such as 3D and 4D ultrasound, particularly with surface
rendering, can enhance evaluation of fetal bony structures and limb motion, supporting more accurate diagnosis and
treatment planning.'*'®> Advances in ultrasound technology also could led to earlier diagnosis of PFFD in first trimester,
Kudla et al report a case of PFFD diagnosed at 12 weeks of gestation using 3D and 4D ultrasound techniques, although
typical detection occurs between 18 and 24 weeks of gestation.'*'* In our case, PFFD was detected in the patient through
2D ultrasound at 32 weeks gestation age. It should be noted that in author’s setting, 2D ultrasonography was the primary
diagnostic modality utilized due to not all healthcare facilities are equipped with 3D or 4D ultrasound machines.
Therefore, 2D ultrasound remains a valuable diagnostic tool when performed with appropriate technique especially in
limited resource setting.

PFFD may present as either bilateral or unilateral limb deficiency, and the severity of PFFD is categorized based on
the degree of lower extremity involvement.'> The unilateral form is more prominent, occurred in 85-90% of all cases.* If
unilateral was occurred, the right femur is the most frequent finding; however, in this case, the PFFD was found in left
femur.'® The ratio of femoral length discrepancy in isolated cases is usually between 0.75 and 0.85.'° In our case,
however, the femoral length discrepancy ratio was 0.5, marked discrepancy suggests severe hypoplasia thus needs early
counseling about substantial projections. Several classifications have been introduced, but the most applied classification
is Aitken’s classification which divides PFFD into four categories based on the radiographic appearance ranking from
a benign form (A) to a severe form (D) according to the extent of femoral deficiency (Figure 3).'” On our case, the
condition is unilateral, isolated, belongs to type D based on Figure 3. Previous report also said PFFD is more common in
female than male (2:1), in line with this study that the condition was found in female fetus.'®

Type A Type B Type C Type D

Figure 3 The Aitken classification of PFFD. Type A— presence of femoral head with varus deformity; Type B— presence of femoral head but with delayed ossification; varus,
mild acetabular dysplasia, and pseudarthrosis may occur; Type C— absence of femoral head as well as acetabular dysplasia and shortening of femur; and Type D— absence of
femoral head with severe dysplastic and severely shortened femur.
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The postnatal evaluation is essential for confirming PFFD and establishing a comprehensive care plan that supports
the patient through growth and development, especially as they grow and mature. As in our case, femur x-ray was
performed to classify the PFFD and an MRI was subsequently recommended for further anatomical assessment,
highlighted the value of both MRI and prenatal ultrasonography in characterizing PFFD. However, MRI may not always
be feasible due to limitations such as availability, cost, acquisition challenges, or patient factors, such as in the case
presented whereas due to limited resources the MRI queue for patients can be very long.'® CT scans can also be utilized,
particularly when the acetabulum and proximal femur have begun to ossify, typically at an older age. Nevertheless,
radiation exposure must be taken into consideration when selecting this modality.®

A range of treatment options exists for PFFD, and the chosen approach depends on several factors, including the severity of
femoral deficiency, involvement of other limbs, stability of the hip and knee joints, presence of soft tissue contractures, and the
family’s goals regarding function, appearance, and long-term quality of life. Treatment outcomes can vary significantly
depending on the intervention strategy. In Aitken type D PFFD, the proximal femur and hip are severely dysplastic or absent,
so prognosis depends primarily on functional adaptation rather than anatomic restoration.'® Without coordinated care, children
often develop progressive limb-length discrepancy, inefficient gait, pelvic imbalance, and secondary spine/contralateral limb
strain. Long-term outcomes are generally improved by early multidisciplinary management, consist of pediatric orthopedics,
prosthetics, rehabilitation, and psychosocial support, with rehabilitation focused on early mobility, core and hip strengthening,
contracture prevention, and gait training.® Prosthetic planning is individualized and adjusted through growth, and surgical
options may be considered to optimize prosthetic use and alignment.'® The overall goal is independent ambulation, endurance,
and quality of life despite severe structural deficiency.®

Conclusion

Proximal femoral focal deficiency (PFFD) is a rare congenital anomaly that can be detected through careful prenatal
ultrasonography. Early diagnosis enables timely counseling and postnatal planning. While advanced imaging may
improve accuracy, high-quality and careful 2D ultrasound remains effective and reliable especially in resource-limited
settings. A multidisciplinary approach is essential to optimize outcomes for affected neonates and parental counseling
due to a long therapeutic journey.

Patient’s Perspective

After learning and careful explanation from obstetricians about the leg abnormalities in her fetus, she accepted its
condition and the possible approach for the fetus in the future. She believed alongside with her husband, they could
handle the situation and choose to continue to follow-up the neonate conditions at current hospital. She was grateful due
to all of her pregnancy and future bills of her neonate’s medical expenses could be covered by Indonesia’s Universal
Health Care System (BPJS), although other expenses such as transportations were not covered and she have to use her
pocket money.

Ethical Approval and Informed Consent Patient Statement

This study adhered to the principles of the Declaration of Helsinki and institutional guidelines for case reports. Written
informed consent was obtained from the patient including permission to publish the case details and any clinical images.
All identifying information has been removed to ensure patient confidentiality.
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