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Abstract: Palliative care is a multidisciplinary field that aims to relieve physical pain and psychological
suffering with the goal of improving quality of life rather than focusing on curing or prolonging life. Plastic
surgeons may have a role in this near end-of-life care through palliative reconstruction. The use of palliative
reconstruction has been frequently described in the setting of head and neck and thoracic malignancies
However, there is a paucity in the literature about the role of palliative reconstruction in the lower extremity.
In this review, we provide a summary of the current literature in support of the benefits of palliative
reconstruction in the lower extremity as well as three case examples to demonstrate scenarios in which
palliative lower extremity reconstruction may be used for select patients. In order to determine whether
a patient may benefit from palliative reconstruction to merit its risks, the treatment goals and limitations
must be assessed on a case-by-case basis in collaboration with the patient. Careful patient selection, focus on
patient’s ambulatory and personal goals, and minimizing donor site morbidity are important considerations
in palliative reconstruction of the lower extremity. Together with a multidisciplinary approach, plastic
surgeons can provide valuable contributions to improve the quality of life for certain palliative oncological

patients by providing palliative reconstruction of the lower extremity.
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Introduction of prioritizing treatment to extend life, treatment is focused

. ) . . i on patient comfort and/or function.
Palliative care is a multidisciplinary field that aims to

relieve physical pain and psychological suffering with the
goal to improve the quality of life rather than to cure or Background
prolong life for patients who have difficulties associated While palliative care can often refer to hospice care, it also

with chronic, incurable, and life-threatening disease. The includes surgical palliative care. Palliative surgery refers

American College of Surgeons published a statement to surgery that is performed with the intent to improve
emphasizing the importance of palliative care and addressed the quality of life or relieve symptoms caused by advanced
the importance of using surgery as a tool to ameliorate disease. The effectiveness of palliative surgery is determined
suffering in addition to the cure of the disease (1). Instead by the presence and durability of symptom resolution
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and quality of life rather than classic oncologic metrics of
negative margins and disease-free survival (2,3). Surgical
palliation has been used in various surgical specialties
including general surgery, thoracic surgery, otolaryngology,
and gynecology (4,5). Although these palliative procedures
may not prolong survival, these operations can improve the
quality of life for these patients who may be suffering from
pain, bleeding, social isolation, or other symptoms (3).
Although there is limited literature discussing the role
of palliative reconstruction, plastic surgeons can play an
important role in palliative care for patients. An important
goal of palliative reconstruction is to improve the patient’s
quality of life through pain reduction and symptomatic
management. Palliative reconstruction can be clinically and
ethically beneficial to certain patients depending on the
patient’s values and wishes and the treatment goals (6). The
fundamental ethical principles of autonomy, beneficence,
nonmaleficence, and justice are important considerations
in palliative reconstruction; in particular, the balance of
nonmaleficence and beneficence is a critical factor in the
assessment of palliative surgery and reconstruction.

Rationale and knowledge gap

Palliative lower extremity reconstruction is a complex and
nebulous area of surgical practice, yet it can offer significant
benefits for certain patients. Palliative lower extremity
surgery may be considered for patients with terminal
illnesses, most often malignancies, who have significant
pain, impaired mobility, chronic wounds, infections such
as osteomyelitis, chronic limb-threatening ischemia,
pathologic fractures, and other symptoms and processes
that cannot be managed by conservative management alone.
Historically, plastic surgeons have not had a prominent
role in palliative care, and thus there remains a significant
knowledge gap in this field with respect to the optimal
patient and procedure selection as well as the appropriate
timing for initiating such interventions. Often, patients
are excluded from surgical interventions due to limited life
expectancies or expected gains from surgical interventions;
however, in select cases, reconstructive operations may
be offered as a reasonable means to an end, even in a
patient with a terminal diagnosis when the patient’s goals
and likely surgical outcomes are well aligned. Plastic
surgeons may become increasingly involved in palliative
operations through inclusion in tumor board discussions or
championing by colleagues from our collaborating surgical
teams (7). Plastic surgeons must also work closely with
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patients to frankly discuss and weigh several competing
factors such as existing pain and symptoms; estimated
life expectancy; the potential benefits and durability of a
given palliative reconstructive procedure; and lastly, its
potential risks, such as donor site morbidity, failure of
the reconstruction, and what to expect from the typical
postoperative recovery.

Multiple reconstructive options may be offered to
patients, including amputation, limb salvage, and adjunctive
procedures such as interventions for nerve pain or
bleeding (8); however, it is not yet clear which choices yield
the best outcomes in a palliative setting. Moreover, there is
a lack of standardized protocols for palliative reconstruction,
leading to significant variability in surgical decision-making
and outcomes. Addressing these knowledge gaps, especially
when it comes to indications for palliative reconstruction,
will be critical to improving the care of patients with
palliative lower extremity reconstruction needs and will
require continued research and collaboration among
clinicians and researchers in this field.

Objective

The aim of this paper is to review the current literature in
support of palliative reconstruction in the lower extremity
along with three case examples to illustrate the benefits that
palliative reconstruction of the lower extremity can have
for patients. Optimal patient selection, the goals and wishes
of the patient, and minimizing donor site morbidity are
important considerations for palliative reconstruction. We
believe that palliative reconstruction can be clinically and
ethically indicated for patients on a case-by-case assessment
when the intended benefits of palliative reconstruction
merit its risks.

Surgical procedure

Palliative reconstruction in malignancies of the head and
neck, trunk, pelvis, and skin

Palliative surgery and palliative reconstruction has been
used in various fields including head and neck, thoracic,
breast, pelvic, and skin malignancies (9). With recent
advances in neoadjuvant and adjuvant oncologic treatment,
survival rates and durations have increased even for patients
with advanced cancers, necessitating solutions to issues that
would otherwise plague a patient’s end of life (10). Palliative
reconstruction can provide this solution, making resections
possible that may not otherwise be compatible with life;
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this has been demonstrated in reconstruction following
radical chest wall resections (10,11), resections of exophytic
neck tumors leading to exposure of major vessels (12),
and resections of the calvarium with exposed brain and
meninges underneath (13-18), among other scenarios. In
situations where a complete resection of the tumor cannot
be achieved, palliative reconstruction may still offer several
benefits, including closing ulcerated and open wounds,
facilitating patient wound care, and improving the quality of
life of the palliative patient (10).

Palliative reconstruction has also evolved into an essential
component of cancer treatment in patients with thoracic
malignancies and breast cancer. Unlike patients who
undergo thoracic and breast cancer resections with curative
intent, the perioperative morbidity must be weighed more
significantly in palliative patients before proceeding with
extensive tumor resections that risk destabilizing the chest
wall and compromising respiratory function (19,20). Full-
thickness chest wall resections have been shown to have low
morbidity and mortality rates but necessitate plastic surgery
solutions for the resulting defects (21). Often, palliative
chest wall and breast cancer resections may leave some
tumor behind, with a focus on debulking and improving
symptom control rather than aiming for negative margins
through radical resections. However, plastic surgery
techniques can be immensely valuable at expanding the
limits of reasonable resections even in the palliative setting
and may allow surgeons to address problems should they
arise following extirpative surgeries (22).

Different reconstructive options can be utilized to
address functional and aesthetic concerns and to provide
stability for the chest wall and preserve normal respiratory
dynamics (19). Given the excellent blood supply to the
skin and soft tissues of the trunk as well as the proximity
and reach of several pedicled flaps such as the omentum,
pectoralis major, latissimus dorsi, and rectus abdominis,
trunk defects can usually be reconstructed with local
and regional options without often requiring free tissue
transfer (11,19,23,24). As surgical efficiency and monitoring
techniques have improved, microsurgery has gained
popularity due to several clinical advantages over local and
regional options as it has become much less cumbersome
and more feasible of an option even in end-of-life care (25).
When free flaps are needed, surgeons generally advocate
for using bread and butter options such as the latissimus
dorsi, anterolateral thigh, tensor fascia lata, transverse
rectus abdominis, or deep inferior epigastric artery
perforator flap, as these are generally reliable, most familiar
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to surgeons, and have acceptable donor site morbidities,
especially when considering a shorter expected duration
of life postoperatively (11,19,20,26). Similar to the head
and neck literature, cases have been reported with more
advanced reconstructive approaches including use of
arteriovenous loops and multiple free flap reconstructions
for extensive defects; patient selection is paramount in these
scenarios where the reconstruction carries additive risks
due to incremental increases in procedure complexity and
the increased quantity of potential points of failure (25).
For patients with shoulder girdle tumors, forequarter
amputation is indicated and allows for “spare parts” harvest
of massive fasciocutaneous free flaps of the forearm and
arm to reconstruct the resulting shoulder and thoracic
defects (11,27,28). Adjuncts to any type of autologous tissue
reconstruction may be required when the chest wall is
destabilized or respiration is affected; synthetic and biologic
meshes or rib and sternal plates may be required, especially
in a non-radiated thorax given it remains more supple and
less rigid, and thus at risk of paradoxical respiration (19,29).
Daigeler and colleagues proposed the first reconstructive
algorithm for patients with palliative chest wall resections,
suggesting many of the aforementioned approaches based
on core variables such as trunk defect size and location (30).

Plastic surgery reconstruction can help improve the
quality of life and mitigate negative effects of advanced
tumors in a palliative setting. Although most skin cancers
are curable, locally advanced and metastatic tumors may not
be curable. Oftentimes, these advanced tumors can cause
pain, disfigurement, infection, and even life-threatening
bleeding. Although the disease may not be curable, palliative
resection and then reconstruction to provide adequate
soft tissue coverage can be indicated to help reduce pain,
wound drainage, odor, bleeding, and risk of infection
(16,31,32). In addition to the aforementioned indications,
palliative reconstruction has also been performed for large
gynecologic resections (33).

"The basic principles of the reconstructive ladder are used
to select an adequate reconstructive procedure for palliative
reconstruction. While the options for reconstruction
range from simple options such as skin grating to complex
reconstruction with microvascular tissue transfer, the safest
and least challenging option to provide sufficient coverage
should be chosen (34). According to Vogt and Jokuszies,
indications for palliative plastic surgery reconstruction
include removal of visible tumors, protection of vital
structures, infections, bleeding, pain, wound closure,
hygiene, and improvement of bleeding (35). Advanced
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ulcerating tumors can cause pain, bleeding, including life-
threatening erosive bleeding, infection, fistula formation,
odor, and chronic wounds, which can compromise a
patient’s quality of life. This can lead to a loss of self-
esteem, function, and the ability to carry out activities of
daily living, and result in social isolation. Although these
tumors may be incurable, palliative reconstruction can
help by reducing tumor mass, closing ulcerating wounds,
and minimizing other burdensome symptoms of terminal
disease which can improve quality of life (35).

Palliative reconstruction in malignancies of the lower
extremity

Palliative reconstruction in the lower extremity has unique
considerations. As with any reconstruction, it is important
to assess the patient’s current functional status, overall goals,
and clinical prognosis. For such patients where a curative
resection cannot be obtained, improving the quality of life
is paramount and palliative reconstruction can help these
patients maintain their quality of life and independence (10).
Although this may be applicable to any surgery, it
is important to emphasize that the role of palliative
reconstruction is patient-specific. According to Nthumba,
proper patient selection is perhaps the most important
consideration for palliative surgical intervention; the
patient should remain the focus at all times and the goals
of intervention should be driven by the needs of the patient
and family (3). Careful patient selection is paramount in
palliative reconstruction and important considerations
include perioperative recovery, the ability to tolerate a large
operation, and the patient’s goals and wishes (34). Patients
must be assessed from a global standpoint on a case-by-case
basis to determine if the benefits of palliative reconstruction
would outweigh potential risks.

For palliative surgery in the extremities, it is often a
question of amputation versus limb salvage. Even if the
patient only has a short lifespan, limb salvage to preserve
ambulation may be preferable to amputation (35). For
example, a patient with an advanced soft-tissue sarcoma of
the groin who may be able to obtain a potentially curative
resection with clear surgical margins with a radical resection
involving a hemipelvectomy, may prefer limb salvage
with palliative limb reconstruction in order to preserve
ambulation and quality of life (10,35). Moreover, limb
salvage has been shown to have lower lifetime medical
costs and high rates of independent mobility compared to
amputation (10).
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Masaoka describes a case of palliative reconstruction
for a 73-year-old patient with metastatic plantar sarcoma,
who had a palliative free tissue transfer for a right plantar
wound (36). Although this patient had metastatic sarcoma,
the right plantar wound significantly limited his quality
of life by causing difficulty walking as well as pain with
ambulation. Palliative reconstruction was performed
successfully with a free anterolateral thigh flap and the
patient was able to ambulate without pain, which maintained
his independence and quality of life despite the palliative
intent. When assessing whether palliative reconstruction is
a viable option for a given patient, it is important to weigh
the extent of the intervention against the benefits which
should be in line with the patient’s specific goals (35).

Not only is careful patient selection paramount in
palliative reconstruction, but the intervention should also
not have a negative impact on remaining lifespan (35).
When considering options for palliative reconstruction,
any additional donor site morbidity should be minimized
to reduce complications, hospitalization, and pain. One
technique that has been used for palliative reconstruction of
the lower extremity with no donor site morbidity is the fillet
flap. By using the “spare parts” concept, the distal portions
of these resected extremities can be harvested as fillet
flaps to reconstruct massive oncologic defects of the lower
extremity for both curative and palliative intent (37,38).
Not only do fillet flaps have no associated donor site, but
they have also been shown to be oncological sound, have
acceptable incidence of major complications and improve
quality of life (37). Although survival was unchanged, using
fillet flap palliative reconstruction allowed for closed and
healed wounds as well as an improvement in the quality of
life (39).

Case examples of palliative reconstruction of the lower
extremity

"To further illustrate the benefits of palliative reconstruction
of the lower extremity, we present three case examples that
demonstrate how palliative reconstruction can improve
quality of life, independence, and ambulation in select
patients.

Case 1

A 78-year-old ambulatory male with a history of coronary
arterial disease, hypertension, and atrial fibrillation
presented via transfer from an outside hospital with an
abscess of the left superior thigh for a higher level of care
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Figure 1 The first described case (Case 1). (A) A 78-year-old male with several medical comorbidities presented with a superinfected tumor

of the left thigh and (B) underwent incision and drainage followed by palliative wide local excision. (C) A contralateral chimeric anterolateral

thigh flap with vastus lateralis muscle was used to reconstruct the soft tissue defect. (D) The patient healed well except for two superficial

areas of dehiscence, one of which healed with expectant management and the other managed with surgical closure.

(Figure 1). Prior to the abscess, the patient had a history
of a palpable mass in this area for several months. Upon
arrival, an initial incision and drainage was performed to
decompress the abscess and pathology was consistent with
chondrosarcoma (Figure 1A). Potentially due to receiving
antibiotics prior to admission, cultures were negative.
Despite evidence concerning for metastatic spread to the
lungs, the patient underwent wide local excision of the
primary oncologic focus, resulting in a significant soft
tissue defect (Figure 1B). This was initially managed with
a negative pressure dressing until final margins resulted.
Once negative margins were confirmed, the defect was
reconstructed with a contralateral chimeric anterolateral
thigh flap with vastus lateralis muscle. The muscle was used
to fill the large defect, and the skin and subcutaneous tissue
were used to resurface the skin defect (Figure 1C). The
surgery was well tolerated, and the postoperative course was
uneventful other than the development of two superficial
areas of dehiscence, one of which healed with expectant
management and the other which required surgical closure
(Figure 1D). Ultimately, several months after the patient had
fully healed his wounds, he succumbed to stage 4 sarcoma.
Notably, the benefit of palliative reconstruction for this

© Annals of Palliative Medicine. All rights reserved.

patient was that it facilitated his ability to ambulate and
remain functional (i.e., likely improving quality of life) in
the last few months of his life. Of note, the patient reported
satisfaction with having undergone palliative surgery and
subjective improvement in quality of life.

Case 2

A 52-year-old otherwise healthy male presented with a mass
of the right superior posterior thigh and inferior gluteal
region (Figure 2). A biopsy was performed and consistent
with osteosarcoma. Despite concern for metastatic spread
on imaging, the decision was made in collaboration with the
orthopedic oncology team to perform wide local excision
in an effort to control the primary tumor focus (Figure 2A).
Given the size of the defect and the exposure of the
sciatic nerve, immediate reconstruction with a pedicled
tensor fascia lata flap was performed (Figure 2B,2C). The
surgery was well tolerated and the postoperative recovery
was unremarkable (Figure 2D). He was later treated with
systemic therapy for his stage 4 disease. After surgical
resection and palliative reconstruction, the patient was able
to ambulate and function appropriately, which demonstrates
the utility of palliative lower extremity reconstruction in
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Figure 2 The second described case (Case 2). (A) A 52-year-old otherwise healthy male presented with metastatic osteosarcoma with a

primary tumor in the right superior posterior thigh. (B) He underwent palliative wide local excision resulting in exposure of the sciatic nerve

and (C) immediate reconstruction with a pedicled tensor fascia lata flap. (D) The patient healed uneventfully and was able to ambulate and

function appropriately.

preserving patient ambulation, and independence and
providing effective palliation. After healing was complete,
the patient was treated with adjuvant chemotherapy for his
metastatic disease, which continues currently.

Case 3

A 36-year-old male with high-grade chondroblastic
osteosarcoma underwent neoadjuvant chemotherapy
followed by curative surgery with a right extended external
hemipelvectomy with hemisacrectomy (Figure 3), resulting
in a 25 cm x 20 cm pelvic defect (Figure 34-3C). Tumor
thrombus was identified in the right common iliac vein with
extension to the inferior vena cava (IVC), which informed
the design of the reconstruction, as these were not suitable
recipient vessels. Per hematology and vascular surgery
recommendations, the patient received anticoagulation
treatment but was not an ideal candidate for an IVC filter.
Prior to resection, a lower extremity fillet flap was harvested;
however, given the intraoperative findings of tumor
involvement of the planned recipient vessels, flap harvest
was modified to include the entire length of the femoral
vessels in order to maximize pedicle length (Figure 3D).

© Annals of Palliative Medicine. All rights reserved.

A vascular tunneler was used to tunnel the femoral vessels
subcutaneously in order to perform an end-to-side
anastomosis to the ipsilateral axillary vessels. Due to the
extent and length of the procedure, a temporary negative
pressure dressing was applied and flap inset was staged.
Due to significant volume resuscitation, edema resulted
in venous congestion due to kinking of the femoral vein
where the pedicle exited the flap and entered the inferior
aspect of the subcutaneous tunnel. Operative exploration
was performed and the subcutaneous tunnel was unroofed
to allow for a more favorable lie for the vein to improve
outflow. Flap inset and placement of acellular dermal matrix
were later performed. The patient’s postoperative course
was otherwise uncomplicated and he was discharged to
acute rehabilitation after two weeks. The patient was able to
ambulate with assistance at the three-month follow-up visit
(Figure 3E). Most recently, the patient remains active but
with incurable metastatic disease.

Conclusions

Palliative lower extremity reconstruction has an important
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Six months post-operatively

Figure 3 The third described case (Case 3). (A-C) A 36-year-old otherwise healthy male with high-grade chondroblastic osteosarcoma of the

pelvis underwent a right extended external hemipelvectomy with hemisacrectomy, resulting in a 25 cm x 20 cm abdominal wall and pelvic

defect. Reconstruction with a free lower extremity fillet flap was carried out using the full length of the femoral vessels (D) anastomosed

end-to-side to the ipsilateral axillary vessels by way of a subcutaneous tunnel. This was necessary due to unavailability of the anticipated local

recipient vessels which were found to be involved in tumor. (E) The patient was found to be healing well in his early postoperative visits.

role in maintaining quality of life, ambulation, and
independence for oncologic patients. Careful patient
selection, balancing the risks and benefits guided by the
patient’s goals, and minimizing donor site morbidity are
important considerations in palliative reconstruction of the
lower extremity.
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