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Total hip arthroplasty, through the direct anterior approach, for a femoral neck fracture of ipsilateral transfemoral amputee: a case report












	
	TYPE Case Report

PUBLISHED 18 March 2025
DOI 10.3389/fsurg.2025.1556599






[image: image2]

Total hip arthroplasty, through the direct anterior approach, for a femoral neck fracture of ipsilateral transfemoral amputee: a case report

Xiangde Zhao1,2, Gangliang Wang1,2, Yukang Wang3 and Jian Chen1,2*

1Department of Orthopaedic Surgery, Sir Run Run Shaw Hospital, Zhejiang University School of Medicine, Hangzhou, Zhejiang, China

2Key Laboratory of Mechanism Research and Precision Repair of Orthopaedic Trauma and Aging Diseases of Zhejiang Province, Hangzhou, Zhejiang, China

3Department of Orthopaedic Surgery, Wuyi County First People’s Hospital, Jinhua, China

EDITED BY
Michela Saracco, University of Naples Federico II, Italy

REVIEWED BY
Weibin Du, Zhejiang Chinese Medical University, China
Alice Montagna, San Matteo Hospital Foundation (IRCCS), Italy

*CORRESPONDENCE Jian Chen 3311012@zju.edu.cn

RECEIVED 07 January 2025
ACCEPTED 05 March 2025
PUBLISHED 18 March 2025

CITATION Zhao X, Wang G, Wang Y and Chen J (2025) Total hip arthroplasty, through the direct anterior approach, for a femoral neck fracture of ipsilateral transfemoral amputee: a case report.
Front. Surg. 12:1556599.
doi: 10.3389/fsurg.2025.1556599

COPYRIGHT © 2025 Zhao, Wang, Wang and Chen. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



Objective: Femoral neck fractures in transfemoral amputees are rare, and their management remains controversial, particularly in individuals with short residual limb lengths. Traditional approaches to total hip arthroplasty (THA), such as the anterolateral, Hardinge, and posterior methods, present significant challenges, including difficulties in residual limb manipulation, femoral exposure, and postoperative swelling. The direct anterior approach (DAA), a minimally invasive technique, has not been previously reported for THA in this patient population. This case report aims to evaluate the feasibility and outcomes of the DAA for THA in a transfemoral amputee with a femoral neck fracture.



Methods: We present the case of a 64-year-old Han male with an ipsilateral transfemoral amputation who sustained a femoral neck fracture. The patient underwent THA using the direct anterior approach. The DAA was selected due to its minimally invasive nature and ability to navigate through the intermuscular interval, which facilitated improved manipulation of the residual limb and easier exposure of the femoral side. Standard surgical protocols were followed, and postoperative care included monitoring for complications such as infection, thrombosis, and dislocation.



Results: The patient's postoperative recovery was uneventful, with no signs of infection, thrombosis, dislocation, or other complications. Notably, there was no significant residual limb swelling, which was attributed to the minimally invasive nature of the DAA. The patient achieved unrestricted hip mobility without postural restrictions and attained a Harris Hip Score of 84.78 at follow-up, indicating a favorable functional outcome.



Conclusions: This case demonstrates the efficacy and safety of the direct anterior approach for total hip arthroplasty in patients with high above-knee amputations. The DAA effectively addresses many challenges associated with traditional approaches, such as residual limb manipulation, femoral exposure, and postoperative swelling. These findings suggest that the DAA is a viable alternative for managing femoral neck fractures in transfemoral amputees, warranting further investigation in larger studies to validate its broader applicability.
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Introduction

Globally, while non-amputated femoral neck fractures are very common with a consensus on their treatment, femoral neck fractures in transfemoral amputees are rare and lack consensus regarding their management (1). In the United States alone, approximately 30,000–40,000 individuals undergo lower limb amputations annually (2). Nevertheless, reports on femoral neck fractures in amputees remain scarce (3). Therefore, it is crucial to devote adequate attention to the management and treatment options for femoral neck fractures occurring on the same side as the amputation.

Various surgical approaches have been explored for patients with ipsilateral transfemoral amputation. Michael Leonard et al. reported a case of total hip arthroplasty (THA) performed using the antero-lateral approach. The authors inserted a 5 mm Steinman pin in the distal end of the stump to facilitate stump control, although this technique may potentially increase the risk of infection and fracture due to reduced bone mass (4). Hassan Boussakri et al. described a case of hip arthroplasty in a patient with transfemoral amputation utilizing Hardinge's approach and employing a bone forceps under the lesser trochanter for improved manipulation of the stump, which could potentially lead to increased surgical trauma (5). Owen J. Diamond et al. presented a case report on THA following an ipsilateral above knee amputation through the posterior approach, where they placed a Steinman pin in the great trochanter to enhance leverage on the femur and achieve better exposure on its femoral side; however, this technique also carries an increased risk of fracture (6). Additionally, they reported postoperative stump swelling as another challenge encountered (4).

The direct anterior approach was initially described by Hueter and subsequently by Smith-Petersen et al. and Judet (7). DAA accesses the hip joint through the interval between the tensor fascia latae and the rectus femoris, which is associated with a decreased risk of dislocation, accelerated recovery, reduced pain, and fewer surgical complications (8). Therefore, DAA is particularly beneficial for patients with ipsilateral transfemoral amputation.



Case presentation

The patient, a 64-year-old Han male, was admitted to the hospital due to right hip pain following a fall that occurred half a day ago. He had undergone right femoral amputation 30 years ago as a result of a work-related injury and has been using a prosthetic limb for walking or driving ever since. Additionally, he has had hypertension for three years, and his blood pressure has been well controlled. Upon admission, the patient presented with significant fear of moving his right hip and exhibited obvious amyotrophy in the distal region of his right thigh. Imaging data revealed a Garden III type femoral neck fracture on the right side with decreased bone density (Figure 1). The residual limb length was 129 mm from the greater trochanter to the distal (Figure 1). After thorough discussion regarding available treatment options including internal fixation, joint replacement, or conservative management, taking into consideration factors such as the patient's age and high activity level, joint replacement was chosen as the most suitable course of action. A CT scan of the hip was performed to further assess bone mass and facilitate preoperative planning for prosthesis selection (Figure 2).


[image: Figure 1]
FIGURE 1
Preoperative radiograph of the patient, showing a femoral neck fracture and signs of bone mass reduction of the right hip. (A) Anteroposterior pelvic x-ray. (B) Anteroposterior x-ray of the right hip joint.
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FIGURE 2
Preoperative CT 3D reconstruction and preoperative planning image. (A) CT 3D reconstruction of the pelvic. (B) CT 3D reconstruction of the right femur. (C,D) Preoperative planning images of the femur.


As the direct anterior approach (DAA) total hip arthroplasty offers the advantages of being less invasive, faster recovery, and reduced pain, DAA was employed for joint replacement, and a biocompatible prosthesis was selected based on preoperative planning. The patient assumed a supine position on the operating table under general anesthesia, and an approximately 10 cm long incision was made on the anterior-lateral aspect of the right hip. Utilizing the DAA to accesses the hip joint through the interval between the tensor fascia latae and the rectus femoris, the joint capsule was incised, followed by femoral neck osteotomy to remove the femoral head and partial neck. Subsequently, a 48 mm acetabular cup (iKang, China) with an XPE liner was inserted. To expose the proximal femur adequately, an assistant internally rotated and adducted the residual limb while applying pressure to its distal stump. To prevent intraoperative calcar fracture during femoral prosthesis insertion, wires were wrapped around the femoral shaft due to osteoporosis of the residual femur. The chosen femoral stem (iKang, China) featured a proximal porous coating along with a distal non-porous coating. For secure fixation, bone cement was applied at the distal end of the femoral canal prior to inserting both the femoral stem and a 32 mm ceramic head (Delta, America). No intraoperative fractures occurred during this procedure. Postoperatively, antibiotics were administered as prophylaxis against infection while anticoagulant therapy was initiated.

The patient exhibited a smooth postoperative recovery without any indications of infection, thrombosis, dislocation, or other complications (Figure 3). No evident residual limb swelling was observed. Throughout the hospitalization period, the patient had unrestricted movement of their right hip and was permitted to sit and actively engage in both passive and active rehabilitation exercises. Discharge took place six days after surgery. Suture removal occurred two weeks postoperatively while continuing with rehabilitation exercises. At the six-month follow-up assessment, the condition of the residual limb remained favorable with no activity-related pain reported by the patient. Imaging data revealed no signs of bone resorption in either the acetabular cup or femoral prosthesis (Figure 4). The Harris Hip Score for this patient was recorded as 84.78.
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FIGURE 3
Postoperative radiograph of the patient at 1 day. (A) Anteroposterior pelvic x-ray. (B) Anteroposterior x-ray of the right hip joint and lateral x-ray of the right femoral neck.
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FIGURE 4
Postoperative radiograph of the patient at 5 months. (A) Anteroposterior pelvic x-ray. (B) Anteroposterior x-ray of the right hip joint.




Discussion

Although the treatment and prognosis of femoral neck fractures have been extensively documented, there is a paucity of literature on total hip arthroplasty for femoral neck fractures or osteoarthritis in patients with ipsilateral femoral amputation (3–6, 9). Given the shorter residual limb length and reduced bone mass in patients with femoral amputation, total hip arthroplasty presents numerous challenges (6, 10). In order to dislocate the femoral head and facilitate better manipulation of the stump, Steinman or bone forceps are employed in the antero-lateral approach, Hardinge's approach, and posterior approach (4–6). However, these techniques not only increase surgical trauma but also pose risks such as infection and intraoperative fracture due to significantly reduced femoral bone density on the amputated side. Additionally, postoperative residual limb swelling warrants attention as it can impede implant installation (4).

The direct anterior approach has been associated with a reduced risk of dislocation, faster recovery, less pain, and fewer surgical complications (8). However, there have been no reported cases of DAA for femoral neck fractures in ipsilateral transfemoral amputees. Several factors should be considered when selecting the surgical approach. In this particular case, the residual limb length was 129 mm from the greater trochanter to the distal end with significant bone mass loss due to disuse. Considering the patient's age and high activity level, we opted for the direct anterior approach. Preoperative evaluation of imaging data must include measuring the full length of the residual limb to guide prosthesis selection. If there is a short residual limb or significant bone loss, a CT scan can be performed to assess bone mass and aid in preoperative planning for prosthesis selection. Short shank femoral prostheses are often used in such patients, which is stabilized early by proximal fixation and long-term by bone insertion. As For patients with osteoporosis, there is an increased risk of intraoperative calcar fracture during femoral prosthesis implantation (11, 12). To mitigate this risk, we used cerclage wires preoperatively to reduce calcar fracture incidence. In order to expose the proximal femur using traditional DAA technique requires flexing the bed and moving the femur into adduction and external rotation position; however, in this case where thigh amyotrophy was present, we were able to utilize buttock as a fulcrum by adducting and pressing on distal stump for exposing proximal femur instead. As our chosen femoral prosthesis had no coating at its distal end stem portion, bone cement was applied for achieving secure early fixation which guarantee the proximal bone insertion. To our knowledge, this is first time reporting use of DAA approach in treating such ipsilateral transfemoral amputee's femoral neck fracture.

Amputees' residual limbs often exhibit muscle atrophy and soft tissue laxity, which, when combined with postoperative anticoagulation, can lead to significant swelling (6, 10). This swelling poses challenges for prosthetic fitting and rehabilitation. Among the strategies to address this issue, DAA stands out as a particularly beneficial surgical technique for these patients. As a minimally invasive procedure performed through the intermuscular interval, DAA minimizes trauma to surrounding tissues, thereby reducing the risk of postoperative swelling. In addition to the advantages of DAA, postoperative care plays a critical role in managing residual limb swelling. The use of elastic bandages for wrapping the stump has proven effective in controlling swelling and promoting optimal healing (13).

In summary, DAA offers significant advantages for surgical procedures involving the residual limb. Unlike other techniques, DAA does not require additional fixation pins on the residual limb, allowing for easier manipulation during surgery. Its minimally invasive nature, combined with faster recovery and the absence of postoperative positioning restrictions, enables patients to engage in early joint mobilization without the risk of dislocation (8). Furthermore, the reduced trauma associated with DAA effectively minimizes postoperative swelling of the residual limb. These benefits make DAA particularly advantageous for patients with ipsilateral transfemoral amputation, as it addresses both surgical and rehabilitative challenges while optimizing outcomes.



Conclusions

The management of total hip arthroplasty in patients with ipsilateral transfemoral amputation presents several challenges, including manipulation of the residual limb, exposure of the femoral side, and postoperative swelling. The direct anterior approach (DAA) allows for efficient surgical manipulation of the residual limb, while also minimizing postoperative swelling. Additionally, patients experience no positional restrictions and enjoy a faster recovery. Given these significant benefits, the minimally invasive DAA is a highly effective option for achieving optimal outcomes in such cases. However, further studies involving larger populations are needed to better evaluate the outcomes and validate the use of DAA in this setting.



Data availability statement

The original contributions presented in the study are included in the article/Supplementary Material, further inquiries can be directed to the corresponding author.



Ethics statement

The studies involving humans were approved by Ethics Committee Approval of Sir Run Run Shaw Hospital, Zhejiang University School of Medicine. The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study. Written informed consent was obtained from the individual(s) for the publication of any potentially identifiable images or data included in this article.



Author contributions

XZ: Writing – original draft. GW: Data curation, Writing – original draft. YW: Resources, Writing – original draft. JC: Writing – review & editing.



Funding

The author(s) declare that no financial support was received for the research and/or publication of this article.



Acknowledgments

Thanks for everyone who participated in this report.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Generative AI statement

The author(s) declare that no Generative AI was used in the creation of this manuscript.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Abbreviations

THA, total hip arthroplasty; DAA, direct anterior approach.



References

1. Florschutz AV, Langford JR, Haidukewych GJ, Koval KJ. Femoral neck fractures: current management. J Orthop Trauma. (2015) 29(3):121–9. doi: 10.1097/BOT.0000000000000291

2. Ziegler-Graham K, MacKenzie EJ, Ephraim PL, Travison TG, Brookmeyer R. Estimating the prevalence of limb loss in the United States: 2005–2050. Arch Phys Med Rehab. (2008) 89(3):422–9. doi: 10.1016/j.apmr.2007.11.005

3. Christidis P, Kantas T, Kalitsis C, Frechat SG, Biniaris G, Gougoulias N. Total hip arthroplasty for an intracapsular femoral neck fracture of high-femoral amputee. Arch Clin Cases. (2022) 9(2):50–5. doi: 10.22551/2022.35.0902.10203

4. Leonard M, Nicholson P. Total hip arthroplasty in a patient with arthrogryphosis and an ipsilateral above knee amputation. Hip Int. (2010) 20(4):559–61. doi: 10.1177/112070001002000424

5. Boussakri H, Alassaf I, Hamoudi S, Elibrahimi A, Ntarataz P, ELMrini A, et al. Hip arthroplasty in a patient with transfemoral amputation: a new tip. Case Rep Orthop. (2015) 2015:593747. doi: 10.1155/2015/593747

6. Diamond OJ, Mullan CJ, McAlinden MG, Brown JG. Total hip arthroplasty following an ipsilateral above knee amputation. Hip Int. (2013) 23(1):104–7. doi: 10.5301/hipint.5000001

7. York PJ, Smarck CT, Judet T, Mauffrey C. Total hip arthroplasty via the anterior approach: tips and tricks for primary and revision surgery. Int Orthop. (2016) 40(10):2041–8. doi: 10.1007/s00264-016-3125-3

8. Meermans G, Konan S, Das R, Volpin A, Haddad FS. The direct anterior approach in total hip arthroplasty: a systematic review of the literature. Bone Joint J. (2017) 99-B(6):732–40. doi: 10.1302/0301-620X.99B6.38053

9. Tripathy S, Varghese P, Khan S, Saha S. Simultaneous above-knee amputation and ipsilateral total hip arthroplasty in a neglected neck of femur fracture with an insensate limb. BMJ Case Rep. (2023) 16(8):e255085. doi: 10.1136/bcr-2023-255085

10. Kandel L, Hernandez M, Safran O, Schwartz I, Liebergall M, Mattan Y. Bipolar hip hemiarthroplasty in a patient with an above knee amputation: a case report. J Orthop Surg Res. (2009) 4:30. doi: 10.1186/1749-799X-4-30

11. Wilson EJ, Strait AV, Fricka KB, Hamilton WG, Sershon RA. Outcomes following intraoperative Calcar fractures during cementless total hip arthroplasty. J Arthroplasty. (2024) 39(9):464–8. doi: 10.1016/j.arth.2024.02.039

12. Gauthier P, Slullitel PA, Speirs A, Laude F, Gofton WT, Beaule PE. Cerclage wire or positional cortical screw for the treatment of intraoperative calcar fractures during primary total hip arthroplasty? A biomechanical study. Clin Biomech. (2023) 101:105848. doi: 10.1016/j.clinbiomech.2022.105848

13. Choo YJ, Kim DH, Chang MC. Amputation stump management: a narrative review. World J Clin Cases. (2022) 10(13):3981–8. doi: 10.12998/wjcc.v10.i13.3981



OPS/xhtml/Nav.xhtml




Contents





		Cover



		Total hip arthroplasty, through the direct anterior approach, for a femoral neck fracture of ipsilateral transfemoral amputee: a case report

		Introduction



		Case presentation



		Discussion



		Conclusions



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Generative AI statement



		Publisher's note



		References



















OPS/images/cover.jpg
, frontiers ‘ Frontiers in Surgery

Total hip arthroplasty, through the direct
anterior approach, for a femoral neck
fracture of ipsilateral transfemoral
amputee: a case report









OPS/images/crossmark.jpg
(®) Check for updates.





OPS/images/fsurg-12-1556599-g002.jpg





OPS/images/logo.jpg
& frontiers | Frontiers in Cardiovascular Medicine





OPS/images/fsurg-12-1556599-g003.jpg





OPS/images/fsurg-12-1556599-g004.jpg





OPS/images/fsurg-12-1556599-g001.jpg





