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ABSTRACT

Background: - Total knee replacement (TKR) is a major surgery associated with complications like pulmonary embolism, myocardial infarction,
deep vein thrombosis and death. Associated risk factors like old age, male gender, pre-existing cardiac disease increase the risk of these post-
operative complications. Use of robotic technology leads to reduced blood loss, decreased risk of pulmonary embolism and related complications.
In our study, we evaluated the use of this technology in a patient undergoing total knee replacement, post coronary artery bypass grafting surgery.
Case Presentation: - An 85y old male patient, known case of hypertension, diabetes mellitus, ischaemic heart disease, who had undergone
coronary artery bypass grafting (12 years back), presented with severe osteoarthritis in left knee, and was operated for total knee replacement
surgery using robotic technology. The procedure was uneventful with satisfactory recovery of the patient. Use of robotic technology, along with
good perioperative planning and its execution can help achieve successful outcomes in patients with cardiopulmonary risk factors.
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1. INTRODUCTION: -

Total knee replacement (TKR) has traditionally been seen as a highly
demanding surgery associated with major blood loss in patients
belonging to older age group often having comorbidities. Older age
group, male gender and pre-existing cardiac disease increase the risk
of complications after TKR surgery.”” Clinically significant
complications like myocardial infarction (MI), pulmonary embolism
(PE), deep vein thrombosis (DVT) and death are known to occur
following total knee arthroplasty (TKA) with an overall frequency of
2.2 %.° Use of robotic technology for TKR surgery averts the risk of
embolism and other cardiopulmonary complications along with
improving the accuracy and precision of the surgery.”"*It also leads to
reduced pain and decreases the patient stay in the hospital."™"* The
patient in our case was an 85 years old male who was a known case of
diabetes mellitus (DM), hypertension (HTN), ischaemic heart disease
(IHD) and had previously undergone coronary artery bypass grafting
(CABG) and presented with left knee severe degenerative arthritis. We
planned to do total knee replacement surgery using the robotic
technology considering the beneficial effects over the conventional
method. Use of this technology coupled with comprehensive
perioperative planning and execution led to a successful outcome in a
high-risk case like post-CABG.

2.CASE PRESENTATION: -

2.1 Clinical History: -

An 85-year old thin male patient presented with the complaint of pain
in the left knee for the past 4 years. He had pain while getting up from
sitting position and difficulty in climbing stairs. He was a known case
of DM, HTN and IHD. He had undergone CABG surgery 12 years
back. The patient belonged to American Society of Anaesthesiologists
(ASA)class 3.

2.2 Physical Examination: -

During preoperative examination, patient had a pulse rate of 80 per
minute and blood pressure was 140/70 mmHg. There was no angina or
dyspnoea on exertion. Patient came with a waddling gait. Medial and
lateral joint line tenderness was present with a positive crepitus. 10
degrees of fixed flexion deformity (FFD) was present with a further
flexion up to 110 degrees. There was a mild varus deformity with a
mediolaterally lax joint. Patellofemoral tenderness was present.

Patient was on (Telmisartan 40mg + Amlodipine 5mg), Atorvastatin
20mg, Aspirin 75mg and Glyceryl trinitrate 2.6mg and oral
hypoglycaemic drugs.

|

2.3 Investigations: -

Electrocardiogram (ECG) showed incomplete right bundle branch
block (RBBB) and T-inversion in chest leads. 2D echo was nearly
normal with a Grade 1 diastolic dysfunction and 60% left ventricular
ejection fraction (LVEF). Dobutamine stress test was positive for
inducible ischemia at peak dose (72mg @20mcg/kg/hr). During the
testing, patient had angina at peak dose with ST-T changes.

Xray anteroposterior (standing) (Image 1A), lateral (Image 1B) and
skyline (Image 1C) views showed severe degenerative changes in all
the 3 compartments with bony deformity and multiple osteophytes.
Valgus stress view (Image 1D) showed the opening of medial joint
space showing the lax nature of the joint.

Image 1: Pre-op X-rays. A. AP (standing) B. lateral C. Skyline D.
Varus-valgus stress views. These X-rays show the degenerative
osteoarthritic changes in the left knee joint.

2.4 Management: -

Patient had tried for all sorts of conservative management but did not
find relief. Hence, he was planned for total knee replacement surgery
using robotic technology (Navio PFS by Blue Belt Technologies,
Plymouth, MN). Aspirin 75mg was stopped 5 days prior to the surgery.

Regional anaesthesia (spinal + epidural) was chosen. Throughout the
surgery, the blood pressure maintained was < 140/90 mmHg. The
surgery was done under tourniquet pressure of 310mmHg. Medial
parapatellar approach was used. Using the robotic technology,
complete deformity could be corrected by measured bony resection
and minimal soft tissue release. The implant used was fixed-bearing
cruciate-retaining prosthesis. Image 2 shows the intra-op screen on
robotic system after the fixation of final implants that explains how
precisely the planned alignment could be achieved using the robotic
technology and measured resection technique. The tourniquet was
deflated after the cement was completely set. Haemostasis was
achieved by coagulating the bleeders. The total tourniquet time was 30
mins. The tourniquet was released in a gradual controlled manner
along with a dose of injection Mephentermine. Intra-articular vacuum
suction drain was kept postoperatively for 24hrs. Total amount of
blood collected in the drain was 80 ml. 3 doses of 500mg tranexamic
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acid were given, 1" being intra-op and 2 doses at 12hrly intervals
thereafter. Postoperatively patient was started on Inj. Enoxaparin
0.4ml s/c OD. Post-op patient was kept in intensive care unit (ICU) for
monitoring for 24 hours. O2 support was given at 2 litres per minute,
using mask, for 24 hrs. Postoperative X-rays (Image 3) were taken on
the same day of the surgery.

Image 2: Intra-op findings on the screen of the robotic system after the
fixation of final implants during total knee arthroplasty surgery. These
findings show how precisely robotic technology helps in achieving
kinematic alignment of the knee that can be confirmed with the
objective readings.

Image 3: Post-op X-rays: A. AP view B. Lateral view. These X-rays
show the accurate positioning of the implants and alignment of the
knee obtained after total knee arthroplasty using robotic system.

Postoperative physiotherapy was started from the day of surgery
itself. The physiotherapy protocol followed was as below: -

1. Post-Operative Day Static and dynamic quadriceps,

(POD)-0 hamstrings and Vastus Medialis
Oblique (VMO) exercises
2. POD-2 Active flexion: 30-40 degrees;

Straight Leg Raising (SLR): 20-30
degrees (active assisted);

Bedside sitting;

20 steps with walker

3. POD-3 (Day of
Discharge)

Active flexion: 70-80 degrees;
Active SLR: 50-60 degrees;
60 steps with walker;
Staircase: 8 steps up and down

4.2 weeks (Day of stitch  |Active flexion: 90-100 degrees;

removal) Active SLR: free, complete;
Came to out-patient department (OPD)
walking without walker

5. 2 months Active flexion: 120-130 degrees;
Walking daily 3-4 kms

6. 6 months Active flexion: 120-130 degrees;

Riding two-wheeler comfortably

The range of knee motion, SLR, walking ability and daily routine
activities of the patient showed a rapid improvement. This led to
decreased postoperative morbidity and improved patient satisfaction.

3. DISCUSSION: -

Total knee replacement has traditionally been seen as a highly
demanding surgery associated with major blood loss in patients
belonging to older age group often having comorbidities. Previous
studies have focussed on the factors which lead to an increased risk of
complications after TKR surgery. Elsiwy et al.' stated that there is an
increased risk of cardiac complications if TKR is done in a patient
belonging to higher age group and with a history of cardiac disease. J.
Robinson et al.” and Menendez et al.’ found an association between
male gender and increased risk of MI following TKR. B. R. Waterman
etal.’, Belmont et al.” and Menendez et al.’ showed an increased risk of
cardiac complications in patients >80 years age. Belmont et al.’ and
Menendez et al.’ showed an increased risk in patients with DM.
Belmont et al.” and B. R. Waterman et al.* found HTN to increase the
risk of complications in patients, post-surgery. Our patient was an 85-
year old male having DM, HTN and who had undergone CABG
surgery 12 years back.

As per the criteria explained by Hedge et al.' for the assessment of the
perioperative cardiovascular risk, our patient belonged to intermediate
cardiac risk category (<5%) of the clinical predictors and elevated risk
category (>1%) as per the ACC/AHA guidelines for non-cardiac
surgical procedures.

Regional anaesthesia (graded epidural + low dose spinal) was given
due to its advantages over general anaesthesia.”” Some disadvantage of
regional anaesthesia may be mentioned like hypotension, due to
sympathetic blockade, that may precipitate ischaemia. Also, larger
doses can lead to myocardial toxicity and thus, ischemia.”” Our patient
was on Angiotensin Receptor Blockers (ARBs), Calcium Channel
Blockers (CCBs) and Nitrates. These drugs are found to be beneficial
perioperatively as per Tej K. Kaul et al.” However, our patient had
preoperative BP of 140/70 mmHg. Therefore, we decided to give none
of these drugs as intervention is not advised perioperatively for
improving the outcome (except for beta blockers or alpha, agonists).
As per the American Society of Regional Anaesthesia and Pain
Medicine (ASRA) guidelines”, aspirin does not increase the risk of
spinal hematoma during spinal or epidural anaesthesia, hence, need not
be stopped. However, TKR being a major surgery, it is advised to stop
aspirin 5-10 days before the procedure.”™ Our patient was taking
aspirin 75mg. We decided to stop aspirin 5 days prior to surgery to
avoid increased blood loss during the surgery.

In his study, Hedge et al.” stated that continuous intra-op monitoring
using pulse- oximeter, capnography, urine output, temperature, non-
invasive blood pressure and electrocardiography is essential in a
patient with ischemic heart disease. All these factors were taken care of
during the surgery.

We planned to use robotic (Navio) surgical system for TKR in our
patient. This technique does not require the use of intramedullary
reaming and femoral alignment rod for planning of the distal femoral
cut. This averts the risk of embolism and other cardiopulmonary
complications as mentioned by Christie et al.,” Coles et al.,”
Schemitsch et al.,"Muller et al.” and Husebye et al.” in their respective
works. This has also found to reduce the postoperative drainage, as
stated by Song et al."’ in his study. Bellemans et al.," Lang etal.”” and J.
A. Browne et al.” have explained how robotic technology helps in
achieving better component positioning and better kinematic
alignment of the joint with a decreased rate of complications. Work by
Bellemans etal.," Lang etal.” and Clark et al.” showed the increase in
precision and accuracy of the surgery with this technique. Further, as
per Clark et al.,” robotic devices decrease the length of stay in the
hospital. As stated by Kayani et al.,” the postoperative pain is less with
this technique as compared to the conventional method which, in turn,
leads to faster recovery and shorter hospital stay. The reason for
reduced pain with this technique found was improved preservation of
soft-tissue envelope and reduced iatrogenic trauma.

We aimed to achieve minimum perioperative blood loss to avert the
risk of haemodynamic complications which our patient was already at
risk of. The total amount of blood loss in our case was 516 ml
calculated by using the Hb balance method™* for estimation of blood
loss. This value is much lesser than the allowable blood loss™ (1246
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ml) for our case. Robotic technique reduced the postoperative drainage
and, thus, reduced the perioperative blood loss as stated by Song et al.”
and Conteduca et al.” In addition to this, use of tourniquet,” diathermy
cautery,” antifibrinolytic agents™ and a minimally invasive surgery™”’
also helped in reducing blood loss. A lesser tourniquet time (30 mins)
due to the faster surgery, assisted by a well-trained and experienced
personnel, added to the goal. The gradual controlled release of the
tourniquet accompanied by a dose of Inj. Mephentermine helped
preventing any episode of hypotension and subsequent failure
associated with tourniquet release.™

As stated by Mantilla et al.,’ clinically significant complications like
MI, PE, DVT and death are known to occur following TKR with an
overall frequency of 2.2 %. Tej K. Kaul et al.” mentioned that most
cardiac events occur within first 48 hrs post-surgery. This period was
uneventful in our case. Delayed complications are known to occur
within first 30 days due to secondary stress factors. No such
complications were noted in our patient.

Thus, the use of robotic technology along with appropriate
perioperative evaluation and planning of the case led to successful
outcome for the patient and the surgeon both.

4. CONCLUSION: -

A good preoperative evaluation, proper surgical planning and
execution along with the use of modern technology in the form of
robotic-assisted knee replacement system helped us achieving
successful outcome in a high-risk case like 85 years old male with DM,
HTN, IHD and post-CABG.
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