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Abstract

Case Report |

Anesthetic management of patient with lymphedematous extremity undergoing orthopedic surgery is not well
documented in the literature. Regional anesthesia may be the only viable option for upper limb orthopedic surgery in
patients with multiple comorbid conditions. However, it may be technically challenging because of the altered nature
of surrounding tissue. We report the perioperative challenges and management of an elderly female patient with
multiple comorbidities scheduled for an emergency orthopedic surgery of the lymphedematous upper extremity.
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INTRODUCTION

Lymphedema or lymphatic edema is a
localized swelling due to abnormal fluid accumulation
in soft tissue caused by obstructed lymphatic
circulation. Secondary/acquired lymphedema of the
upper extremity is one of the most disabling
complications of breast carcinoma. It occurs due to
inflammation and scarring from metastasis to the lymph
nodes, surgical removal of breast tissue, axillary lymph
node dissection, chemotherapy, and radiation therapy
[1]. It can lead to infection (cellulitis or lymphangitis),
pain, cosmetic deformity, decreased limb function, and
rarely lymphangiosarcoma [2].

Extremity with pre-existing lymphedema is
prone to injury, leading to further exacerbation of
lymphedema  and infection [3]. Recently,
recommendations regarding safety and patient
outcomes have been laid for surgical management of
elective hand surgery in breast cancer patients with pre-
existing lymphedema [4]. The elective hand surgeries
mainly included carpal tunnel release, conducted under
intravenous regional anesthesia (IVRA) or axillary
brachial plexus block (BPB). However, there is a
paucity of literature regarding the anesthetic
management of patients with lymphedema in trauma
orthopedic surgeries. To the best of our knowledge, this
is the first case report describing the application of
infraclavicular brachial plexus block as the sole

anesthetic technique for emergency orthopedic surgery
of the upper extremity with pre-existing lymphedema.

CASE PRESENTATION

A mid-70-year-old American Society of
Anaesthesiologists (ASA) physical grade 111 female was
admitted with the closed middle third of shaft of left
radius fracture following a slip and fall at home (Figure
1a). She underwent lumpectomy with axillary node
dissection, adjuvant radiotherapy, and chemotherapy for
stage Ill breast carcinoma ten years ago. She was on
regular medications for multiple comorbid conditions,
including hypertension, diabetes mellitus, bronchial
asthma, and ischemic heart disease. Six years ago, she
had undergone primary percutaneous coronary
intervention for anterior wall myocardial infarction.
Four years back, she developed lymphedema of the left
upper extremity extending to the left anterior chest wall
and underarm (Figure 1b). All her routine blood
investigations were within normal limits. Her 2-
dimensional electrocardiography revealed old ischemic
changes, anterior wall & apical hypokinesia, mild mitral
& tricuspid regurgitation, a sclerotic aortic valve with a
trivial aortic regurgitation, ejection fraction of 60%, and
mild pulmonary arterial hypertension (40 mm Hg). She
was scheduled for open reduction and plate fixation of
the left radius under the infraclavicular approach of the
BPB. The patient and her relatives provided informed

Citation: Tuhin Mistry et al. Overcoming Barriers to Implement Regional Anesthesia in Orthopedic Surgery of Upper 997
Extremity with Lymphedema — A Case Report. Sch J Med Case Rep, 2021 Oct 9(10): 997-1000.




Tuhin Mistry et al., Sch J Med Case Rep, Oct, 2021; 9(10): 997-1000

and written high-risk consent for the surgical procedure

and consent to publish this case report.

,A.A 3 s nkand
Figure 1: a. Skiagram showing closed middle third of shaft of left radius fracture; b. left upper extremity with lymphedema

On the day of surgery, the patient was kept in
the block room connected to all standard ASA monitors
with secured intravenous access with an 18-gauge
cannula. With the patient in the supine position, head
turned to the opposite side, and the arm abducted to 90
degrees, a high-frequency linear transducer (Sonosite
HFL 38xp/13-6 MHz; Fujifilm SonoSite Inc., Bothell,
WA, USA) was placed in the parasagittal plane just
medial to the coracoid process below the clavicle
(Figure 2a). After identifying axillary wvessels and

Cephalad

hyperechoic cords of the brachial plexus around the
axillary artery, a 100-mm insulated nerve block needle
was inserted in-plane from the cephalad-to-caudal
direction aiming the cords around the artery. An
appropriate evoked motor response upon
electrostimulation of each cord was confirmed. After
careful aspiration of blood and air, 20 ml of local
anesthetic (LA) (0.75% ropivacaine + 8 mg
dexamethasone) was deposited around the cords (Figure
2b).

Anterior
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Figure 2: a. Transducer position and needle entry point; b. ultrasound image of the infraclavicular brachial plexus; PMaM =
pectoralis major muscle, PMiM = pectoralis minor muscle, AA = axillary artery, AV = axillary vein, LC = lateral cord, MC =
medial cord, PC = posterior cord, blue star = local anaesthetic around cords.

Intraoperatively, the patient  remained
hemodynamically stable. The total estimated blood loss
was 400 ml for surgery of ninety minutes duration
performed under arm tourniquet (pressure 350 mm Hg).

Postoperatively, she was comfortable with a pain score
of 0/10 for the next 18 hours and 1-3/10 for 48 hours on
the numeric rating scale. She was started on a
multimodal analgesia regimen (oral 15 mg/kg
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paracetamol six hourly and 50 mg tapentadol eight
hourly) and was discharged on the fifth postoperative
day.

DiscussioN

We successfully managed a patient with upper
limb lymphedema who had undergone open reduction
and plate fixation of the left radius with infraclavicular
block given under dual guidance.

The radiotherapy and chemotherapy used in
breast cancer management have several implications in
application of regional anesthesia (RA). Radiotherapy
can lead to soft tissue damage like ulceration, necrosis,
and fibrosis called radiation wound [5]. Depending
upon the dose and technique of irradiation, radiotherapy

can also lead to neural damage due to loss of myelin
sheath and obliteration of blood vessels surrounding the
nerve fibers - eventually leading to fibrosis and
entrapment of neural tissue [6]. This damage is
irreversible and progressive, severely affecting the
quality of life [7]. Extravasation of chemotherapeutic
agents (like Taxanes or Anthracyclines) can cause
severe skin and underlying soft tissue damage. It also
leads to hypoesthesia, allodynia, hyperalgesia, and
abnormal sensations in the upper extremity due to
damage to dorsal root ganglion, axonal degeneration,
and disruption of the microtubular structure of axons [8,
9]. The pathological changes associated with
lymphedema and possible regional anesthesia
implications are depicted in Table 1.

Table 1: Pathological changes associated with lymphedema and regional anesthesia implications

Pathological changes
associated with
lymphedema

Regional anesthesia implications

thickening
Skin and soft tissue edema

Skin and subcutaneous tissue | Difficult intravenous access for intravenous regional anesthesia
Difficulty in the identification and location of target nerves
Increased depth of target structures than usual

Edematous limb

Hyperplasia of soft tissues Abnormal sensations

Restricted limb movement

Sensorimotor assessment of block is difficult

Increased Compartment

phenomenon.

hyperalgesia

Compressed vasculature leading to high intravascular pressure - dilatation of blood
pressure vessels proximal to the affected area - hyperdynamic circulation in the proximal
area - faster uptake of the local anaesthetic.

Compression of the neural elements — existing neuropraxia changes - double crush

Compression of vasculatures — ischemic changes -inflammatory mediators release -

Frequent infections and
inflammations

Change in pH of the tissue affecting local anesthetic action

The regional anesthetist's skill and experience
play an essential role in selecting the most appropriate
approach of RA among available options to increase the
overall success rate. IVRA was not a feasible option in
our patient due to difficult intravenous cannulation and
the possibility of LA systemic toxicity due to improper
application of arm tourniquet. Thus, BPB was chosen as
a safer alternative for our patient. We avoided proximal
BPB (approaches above the clavicle) in our patient due
to compromised respiratory function and the possibility
of inadvertent phrenic nerve palsy leading to
subsequent pulmonary complications. The reported
incidence of hemidiaphragmatic palsy following
ultrasound-guided SCPB is 29.4% with 20 ml of LA
[10]. Among available approaches of BPB below the
clavicle, the axillary BPB was inappropriate due to the
presence of lymphedema and hypertrophic contracted
scar from previous surgery. On scanning the
costoclavicular space, the brachial plexus cords could
not be visualized or identified separately due to fibrosis
and painful abduction of the arm.

In such cases, distorted anatomy (due to
lymphedema and fibrosis) may lead to suboptimal
location or visualization of the target structures using
peripheral nerve stimulator (PNS) or ultrasound alone.
The dualguidance (combined use of ultrasound and
PNS) remains the technique of choice that may increase
the block success rate to overcome these challenges.
Hence, we opted for dual-guidance infraclavicular BPB
for our patient.

Gharbaoui et al., [11] observed a higher rate of
complications like lymphedema, delayed healing,
infection, complex regional pain syndrome in patients
undergoing surgery under GA compared to RA. By
providing the best suitable intraoperative surgical
anesthesia and postoperative analgesia, the RA avoided
all  possible  complications  associated  with
polypharmacy of GA in our patient with multiple
comorbidities. However, further studies on larger
groups are needed to understand the difficulties,
success, and complications related to lymphedema and
evaluate the advantages of various other RA techniques.
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CONCLUSION

Dual-guidance infraclavicular brachial plexus
block was successfully used as a stand-alone regional
anesthetic technique for lymphedematous upper limb
surgery. It also helped to overcome the challenges
associated with this pathological condition and avoid
the risks associated with general anesthesia.
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