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Hemodynamic Effects of Bone Cement Implantation in Hip
Arthroplasty: Insights from a Prospective Study in Eastern India

Janki Sharan Bhadani', Indrajeet Kumar’, Wasim Ahmed’, Akhileshwar’, Santosh Kumar’,
Alok Kumar”
Learning Point of the Article:

Meticulous monitoring, patient selection, adherence to surgical protocols, and continuous quality improvement efforts are important to
minimize cardiovascular complications and optimize outcomes in patients undergoing cemented hip arthroplasty.

Introduction: Bone cementation has various effects on hemodynamics including potentially fatal bone cement implantation syndrome
(BCIS). Most of the studies on BCIS are from developed countries. We have studied the effect of bone cement on hemodynamics in hip
arthroplastyin the eastern Indian population and compared it with the available literature.

Materials and Methods: This prospective study was done by a team of orthopedic surgeons and anesthesiologists in a tertiary center in eastern
Indiabetween March 2020 and December 2022.

Result: Seventy-two patients (Male 38: and Female 34) of age between 25 and 100 years fulfilling the inclusion criteria were included. In 43
patients (43/72,59.72%) systolic and diastolic blood pressure fell in the range of 10 mmHg, in 22 patients (22/72,30.56%) fallin blood pressure
was in the range of 10-20 mmHg, and more than 20 mmHg fall in blood pressure were seen in seven patients (7/72,9.72%). SPO2 decreased
from 97-100% to 94-96% in 28 patients and 90-93% in six patients, which began torise after S min of cementing and returned to normal after 10
min. Arrhythmias were seen in 16 patients with multiple comorbidity. Two patients had a cardiac arrest and one patient died after 6 h in the
intensive care unit.

Conclusion: Pre-operative evaluation, perioperative monitoring of hemodynamic parameters during cementing especially in high-risk patients
with multiple comorbidities, and taking essential precautions during cemented arthroplasty are the key to preventing complications like BCIS.

Keywords: Total hip arthroplasty, hemiarthroplasty, bone cement, bone cement implantation syndrome, hemodynamics, Eastern India.

Introduction It is a rare and potentially fatal perioperative, reversible time
limited phenomena complication of bone cement implantation
if notimmediately taken care of [ 3,4]. Therefore, it is important
to know about hemodynamics changes during cement
implantation and the precautions to be taken before putting the

Bone cement implantation has a significant influence on
hemodynamics in patients undergoing arthroplasty [1].
However, most of the patients have no clinical symptoms only a
few patients have symptoms of bone cement implantation
syndrome (BCIS). Itis characterized by hypoxia, sudden loss of
arterial pressure, pulmonary hypertension, arrthythmias, lossof ~ Cemented arthroplasty either total or partial is beneficial in
consciousness, and eventually cardiacarrest [2]. osteopenic or osteoporotic bone where deeper penetration of

bone cement.
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Figure 1: (a) Intra-operative photograph displaying femoral stem insertion following bone cement insertion. (b and c) Hemodynamic

changes were observed before and after cementation in one case, demonstrating a decrease in blood pressure and respiratory rate, alongside

anincreasein heartrate.

cement provides excellent fixation across a wide surface area
[S], where the enlarged metaphyseal region makes it difficult to
gainadequate purchase with an uncemented component [6].

A number of meta-analyses and literature reviews have
concluded that cemented fixation is the gold standard in total
hip arthroplasty (THA) in terms of reoperation rate in all
patients regardless of age [7-9]. At present, there is no agreed
definition of BCIS and is a less understood phenomenon [10].
Clinical presentation of BCIS begins as a spectrum of signs
suggesting hypoxia and hypotension; if these signs are not
reversed, it ends with right-sided heart failure and cardiac arrest
[11]. This usually occurs during cement intrusion, prosthesis
insertion, and joint reduction but could also occur a few hours

Risk factor/comorbidity | Number of cases (percentage)
OEEEPEEEES Majority of patlepts had
osteoporosis
Diabetes 28 cases (38.88)
Hypertension 46 cases (63.88)
Prewgus my.ocard|al 2 cases (2.77)
infarction
Previous cardiac arrhythmia 4 cases (5.55)
Obesity (bc;(;\(/) )mass index 21 cases (29.17)

Table 1: Risk factors and comorbidities.

later. Most of the studies on BCIS are from developed
countries; we have studied the effect of bone cement on
hemodynamics in hip arthroplasty in the Eastern Indian
population and compared it with the available literature.

Materials and Methods

The aim of this prospective cross-sectional study, conducted by
a team of orthopedic surgeons and anesthesiologists at a
tertiary center in eastern India from March 2021 to December
2022, is to assess the cardiovascular effects and complications
associated with bone cement implantation during orthopedic
procedures. The objective is to evaluate the physiological
changes in patients aged 25-100 years, both male and female,
undergoing bone cementimplantation. Moribund patients and
those with an ejection fraction of <30% were excluded from the
study. The hypothesis is that bone cement implantation may
lead to cardiovascular complications, including arrhythmias
(such as atrial fibrillation, atrial flutter, AV block, and
ventricular arrhythmias), embolism, and acute renal failure.

Specific anesthetic measures aimed to enhance patient safety
and minimize the risk of BCIS-related complications include
vigilant monitoring of the patient’s vital signs including
continuous monitoring of oxygen saturation (SPO2), blood
pressure, and heart rate (HR). Adequate anesthesia depth and
muscle relaxation are ensured to minimize patient movement,
reducing the risk of bone cement extravasation. Proper
positioning of the patient, particularly ensuring adequate
ventilation and avoiding compression of major vessels, is
crucial. Intravenous fluids are administered at an appropriate
rate to maintain hydration and hemodynamic stability during
the procedure. Proper fluid management and medication
administration contribute to optimizing the patient’s
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Table 2: Treatment, intraoperative findings, and management of BCIS.

physiological status. The anesthetic team remains prepared to
manage any emergent complications promptly.

The study parameters include monitoring pulse rate, blood
pressure (both systolic and diastolic), mean arterial pressure,
peripheral SPO2, and Electrocardiogram (ECG) changes at
various time points: Before anesthesia, before cementing, and
after cementing, at0, 5, 10, 15,and 30 min, aswellas 24-hand 7-
day post-implantation. For patients with multiple
comorbidities or severe pre-existing diseases, central venous
pressure and invasive blood pressure measurements were also
conducted (Table 1). As a preventive measure against BCIS,
the femoral canal lavage was done using normal saline and 20

|
| NoRMNeooffemwr

Table 3: Indications of cemented hip arthroplasty.

ml syringe to clean the surgical site
and remove fat, blood, and debris.
before implantation. A cement
restrictor was then inserted at an
appropriate depth, and the femoral
canal was packed with gauze soaked
in hydrogen peroxide while the
cement was prepared (Table 2). A
suction catheter was used during
cement filling to minimize the risk of
cement extravasation and
embolization. Before cementation,
peroxide packing was carried out to
ensure the sterility of the surgical site
and reduce the risk of infection,
which could exacerbate BCIS [12].
Cement mixing was performed
manually, and a cement gun or digital
pressure was used for insertion.
Cardiovascular complications were
recorded following a standard protocol for cementation,
including arrhythmias, embolism, and acute renal failure. An
increase in serum creatinine to at least 1.5 times a known or
anticipated baseline within 7 days or a decrease in urine
excretion to <0.5 mL/kg body weight/hour for at least 6 h was
considered as acute renal failure. This is the standard protocol
for cementation in the study followed by all surgeons during
the study.

Results

A total of 72 patients underwent cemented hip arthroplasty at
our center during the study period from March 2021 to
December 2022, meeting the inclusion criteria. Among them,
left-sided arthroplasty was performed in 41 patients, and right-
sided in 31 patients, with a slight male predominance (M:F =
38:34). The age of patients ranged from 28 to 98 years, with a
mean age of 62.26 years.

The assessment of patient risk factors and comorbidities were
assessed, as these influence the incidence and severity of BCIS
by impacting cardiovascular health and bone fragility. Among
the patients, the majority had osteoporosis, and 21 patients
were obese. Hypertension was present in 46 cases (63.88%).
Diabetes affected 28 cases (38.88%). In addition, a history of
myocardial infarction and cardiac arrhythmia was noted in
2.77% and 5.55% of patients, respectively, highlighting the
need for careful cardiovascular monitoring (Table 1).

The indications for cemented arthroplasty included fracture

neck of the femur (NOF) in 46 patients, avascular necrosis
(AVN) of the femoral head in 12 patients, pathological fracture
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Table 4: Types of arthroplasty procedures.

ofthe femoral neckin five patients, fracture NOF with the failed
implant in situ in five patients, osteosarcoma of the proximal
femur in one patient, and post-traumatic osteoarthritis in one
patient (Table 3). Cemented bipolar prosthesis was used in 56
cases, including 28 modular, 25 nonmodular, and three with
mega prostheses. Cemented total hip replacement was
performed in 16 cases (Table 4). The statistical analysis of the
data provides valuable insights into the cardiovascular effects
and complications associated with cemented hip arthroplasty.
There were nine cases in which larger prosthesis were used
(three in megaprosthesis and six in revision cases out of which
four cases developed Grade 1 BCIS.

1. Blood pressure changes: There was a fall in both systolic and
diastolicblood pressure (DBP) in the range of 0-10 mmHg in 43
patients (43/72, 59.72%), in the range of 10-20 mmHg in 22
patients (22/72, 30.56%) and more than 20 mmHg in seven
patients (7/72, 9.72%), which begin to rise after S min of
cementing and returned to normal after 10 min. The observed
decreases in both systolic and DBP during cemented hip
arthroplasty suggest a transient hemodynamic effect associated
with the procedure. A paired t-test comparing baseline systolic
blood pressure (SBP) measurements to measurements taken at
various time points during the procedure revealed a significant
decrease in SBP immediately after cementing (P < 0.05) (Table
5). However, SBP returned to baseline levels within 10 min
post-cementing. Similarly, DBP showed a significant decrease
immediately after cementing (P < 0.05). DBP also returned to
baseline levels within 10-min post-cementing. Analysis of
variance (ANOVA) was used to assess whether there were
significant differences in blood pressure changes among

different time points (before anesthesia, before
cementing, after cementing, 0-, 5-, 10-, 15-, 30-
min, 24-h, and 7-day post-implantation). The
results showed significant differences in blood
pressure changes over time (P < 0.05), indicating
variations in hemodynamic responses throughout
the procedure and recovery period. ANOVA was
also done to determine whether there were
significant differences in blood pressure changes
among patient subgroups based on factors such as
age, gender, comorbidities, and type of
arthroplasty procedure. The analysis revealed no
significant differences in blood pressure changes
among these patient subgroups (P > 0.05),
suggesting that blood pressure responses to
cemented hip arthroplasty were consistent across
different patient populations.

2. Peripheral oxygen saturation (SPO2): One

minute after bone cement implantation, SPO2

was decreased from 97-100% to 94-96% in 28
patients, and 90-93% in 6 patients. It reached the lowest level
within S min of cementing, began to rise 5 min after, and
returned to normal 10X min after cementing. No significant
changes were seen at 30 min, 24 h, and after 7 days. Paired t-tests
comparing baseline SPO2 measurements to SPO2
measurements at various time points during the procedure.
There was a transient oxygen desaturation immediately after
cementing, followed by a gradual return of SPO2 at baseline
levels, within 10-min post-cementing. ANOVA also indicates
significant differences in SPO2 changes among different time
points (before anesthesia, before cementing, after cementing,
0-,5-,10-, 15-,30-min, 24-h, and 7-day post-implantation). The
analysis demonstrated significant differences in SPO2 changes
over time (P < 0.05), indicating variations in SPO2 responses
throughout the procedure and recovery period.

3. HR: The slight increase in HR observed in most patients
suggests a sympathetic response to the surgical stimulus (Fig.
1). Paired t-tests comparing baseline HR measurements to HR
measurements at various time points during the procedure
revealed a significant increase in HR immediately after
cementing (P < 0.05). However, HR returned to baseline levels
within 10-min post-cementing. ANOVA was employed to
determine whether there were significant differences in HR
changes among different time points (before anesthesia, before
cementing, after cementing, 0-, 5-, 10-, 15-, 30-min, 24-h, and 7-
day post-implantation). The analysis demonstrated significant
differences in HR changes over time (P < 0.05), indicating
variations in HR responses throughout the procedure and
recovery period.
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Table 5: Hemodynamic changes and complications of bone cement
implantation.

4. ECG changes: We observed changes in ECG rhythm in 16
cases of patients, almost all patients developed sinus
tachycardia. One patient with a history of myocardial ischemia
exhibited ST segment elevation and T wave flattening. Another
patient experienced QT interval prolongation, which resolved
without incident. In addition, four patients presented with
ventricular ectopy. During the course of observation, two
patients experienced flat lines. However, they were successfully
revived through cardiopulmonary resuscitation (CPR), with
sinus rhythm reversion occurring after 12 and 20 min,
respectively. Subsequently, both were intubated and
transferred to the intensive care unit (ICU). Tragically, one
patient later developed ventricular tachycardia and succumbed
within 6 h. Despite attempts at cardioversion, revival was not
achieved.

The observed changes in ECG rhythm in patients with
multiple comorbidities indicate potential cardiac stress during
the procedure. The Chi-square test (x*) demonstrates a
significant association between ECG changes and cardiac
complications, emphasizing the importance of monitoring
ECG during the procedure to identify patients at risk for
adverse cardiac events.

S. Cardiac complications: Two patients had a cardiac arrest and
resuscitated in the operating theatre, and transferred to the
ICU, out of the two, one patient was died after 6 hin ICU (Table
5). The occurrence of cardiac arrest indicates the importance of
vigilance and prompt management of cardiovascular

complications during cemented hip arthroplasty. To
assess the association between patient characteristics
and the incidence of cardiac complications, the ¥?,
indicates a significant association between hypertension
and the incidence of cardiac complications suggesting
that patients with hypertension are more likely to
experience cardiac complications during cemented hip
arthroplasty. However, no significant associations were
found between other risk factors/comorbidities such as
osteoporosis, diabetes, previous myocardial infarction,
or previous cardiac arrhythmia, and the occurrence of
cardiac complications (P > 0.05). These findings
emphasize the importance of pre-operative risk
assessment and management of hypertension in patients
undergoing cemented hip arthroplasty to reduce the risk
of cardiac complications.

After hip arthroplasty, patients typically aim for
discharge following the second dressing change on the
4th or Sth day post-surgery. However, for patients who
developed BCIS, the average hospitalization duration
increased to 14 days (ranging from 8 to 25 days),
compared to the overall patient hospitalization mean of
7 days (ranging from 3 days to 25 days). Among the 13
patients with BCIS Grade 1, experienced respiratory
compromise in four cases, managed medically in the ward. In
addition, two patients who developed delirium presented with
electrolyte imbalances (hyponatremia), conservatively
managed. Except for those who experienced cardiac arrest, no
patients required ICU admission. It is noteworthy to mention
that there were no cases of acute renal failure, and symptomatic
DVT was observed.

13 patients out of 72 sustained either moderate hypoxia
(arterial SPO2 <94%) or hypotension (a decrease in systolic
arterial pressure [SAP] >20%) and were thus classified as
Grade I. No patients were classified as Grade II because none
experienced severe hypoxia (arterial SPO2 <88%) or profound
hypotension (a decrease in SAP >40%) or unexpected loss of
consciousness. Two out of 72 patients experienced
cardiovascular failure and required CPR, thus classified as type
3.

Understanding the significance of observed changes and their
potential implications for outcomes is crucial for optimizing
patient care and surgical outcomes in this patient population.

Discussion

BCISisawell-known cause of morbidity and is sometimes fatal
in patients undergoing cemented arthroplasty of the hip joint
[2]. In this study, BCIS was seen in patients with age more than
60 years and with multiple comorbidities. The assessment of
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risk factors and comorbidities is crucial in managing BCIS
during cemented hip arthroplasty [13]. The role of The
American Society of Anesthesiologists (ASA) classification
system during pre-operative check-up assess a patient’s health
status and predict operative risk. This also is one factor that
influences decision-making, prosthetic selection (long vs. short
prosthesis), type of hemiarthroplasty (cemented vs.
cementless) informed consent, and resource allocation.
Surgeons and anesthesiologists use ASA classes to identify
patients needing additional evaluation, closer monitoring, or
post-operative care in higher acuity settings. Risk factors, such
as obesity, osteoporosis, angina, COPD, and other
cardiopulmonary issues significantly influence the incidence
and severity of BCIS [14]. Among these patients, the majority
had osteoporosis, which increases the risk of fat and marrow
embolization during cement pressurization, thereby elevating
the risk of BCIS [15]. Hypertension was present in 46 cases
(63.88%), posing a significant risk for hemodynamic instability
during surgery [16]. In addition, the use of antihypertensive
drugs and medications affecting coagulation must be carefully
considered due to their impact on patient stability during
surgery [17]. Patients with compromised cardiopulmonary
function are particularly susceptible to the adverse effects of
BCIS, such as hypoxia and pulmonary hypertension. A
thorough medical history, including the assessment of angina,
COPD, and other cardiopulmonary issues, is essential. A
history of myocardial infarction (2 cases, 2.77%) and cardiac
arrhythmia (4 cases, 5.55%) indicates underlying cardiac
vulnerabilities. These conditions can worsen the cardiovascular
collapse associated with severe BCIS and necessitate careful
intraoperative monitoring and management. Diabetes affected
28 cases (38.88%), complicating perioperative management
due to potential microvascular issues and impaired wound
healing, which may also affect the body’s response to embolic
events associated with BCIS. Twenty-one patients with obesity
(BMI > 30) were identified, increasing the risk of BCIS due to
factors such as heightened blood loss, compromised
cardiovascular function,and venous stasis [ 14].

Donaldson and colleagues proposed a severity classification of
BCIS: Grade 1 was defined as moderate hypoxia (arterial SPO2
<94%) or hypotension [a decrease in SAP >20%], Grade 2 as
severe hypoxia (arterial SPO2 <88%) or hypotension (a
decrease in SAP >40%) or unexpected loss of consciousness,
and finally, Grade 3, which was defined as cardiovascular
collapse requiring CPR [18]. The severity of BCIS directly
correlates with mortality risk, with higher mortality rates
observed in cases of moderate-to-severe BCIS. Patients with
poorbaseline health are at higher risk of mortality even with less
severe forms of BCIS [13]. Early recognition, prompt

intervention, and appropriate supportive care are vital for
improving outcomes and reducing mortality associated with
this potentiallylife-threatening complication.

The choice between short and long prostheses can significantly
affect the incidence and severity of BCIS [ 18]. Long prostheses,
due to their larger surface area, increased bone cement volume,
and the need for more extensive surgical manipulation, may
pose ahigherrisk of BCIS compared to short prostheses [19].In
our study, involving nine cases where larger prostheses were
used, four cases developed Grade 1 BCIS.

We have studied the effect of bone cement on hemodynamics in
hip arthroplasty in 72 patients (M:F= 38:34) and the mean age
was 62.26 years (age range 28-98) (Table 1). A similar study
done by Qi et al. on 128 patients had slight female
predominance (M:F = 54:74) and more elderly patients (mean
age 83.5, age range 75-92) unlike our study. Qi et al. also had
shown that both SBP and DBP have fallen significantly just after
cementing, and begin to rise and became normal within 5-10
min after cementing [1].

Qi et al,, also studied the relation to SPO2 with cementing and
found that it decreased significantly just 1 min after the cement
implantation, reached the lowest point at 4 min, began to rise
after that, and returned to normal 10 min after implantation [1].
We also had similar findings in our study. We have noticed a
decrease in SPO?2 in all cases just after cementing the femoral
canal, Nolan also found a 10-15% decrease in PaO2 following
implantation of both acetabular and femoral components [20].
Astawa explained that a temporary substantial reduction occurs
in PaO2 occurs in a few whiles there is no reduction in a few
[21]. Soleimanha et al., have not noticed any statistically
significant change in SpO2, pCo2, and PaO2 levels during
cementing [22].

There was an initial decrease in blood pressure after cementing
which began to rise after S minin our study. Fujita et al. found an
increase in blood pressure for about 4 min after cementation on
the acetabular side and for 2 min after cementation on the
femoral side [23]. Nolan found a 20% increase in mean arterial
pressure after insertion of the femoral stem in cemented type
THA [20]. The increase in blood pressure may be due to
microembolization which may be the reason for pulmonary
hypertension. Miyamoto et al. concluded that there is no
significant intraoperative blood pressure change during
cemented hemiarthroplasty if the standard modern cement
technique was used, thus bone cement is safe in elderly patients
even with lots of medical comorbidities [ 24]. In Qi study, found
a slight increase in HR without statistical significance [1].
Which is similar to our findings. Changes in ECG i.e., the
incidence of arrhythmia during surgery were found in 16 cases
(21.2%). Soleimanha et al., have reported arrhythmia, only in
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those having a history of cardiovascular disease [22].

In Olesen’s study of patients undergoing cemented
hemiarthroplasty, the overall incidence of BCIS was 28%.
Althoughitis fatalin alimited number of cases [25]. In our study
cardiac arrest has occurred in two cases (2.77%). Out of which
one patient was revived and one resulted in death. 30-day and
long-term mortality were significantly higher after a moderate or
severe episode of BCIS [25]. We have not noticed any other
mortality later within 1 year period. A patient who develops
BCIS requires longer hospitalization, as seen in our patients as
well[13].

Cemented hip arthroplasty, especially in cases with fractures or
AVN, can pose a higher risk of BCIS Fracture NOF and AVN,
due to compromised bone integrity and the extensive use of
bone cement [13]. The riskis heightened in patients undergoing
procedures for fracture neck of the femur, pathological fractures,
and other indications where bone integrity is compromised

(Table 3).

The type of arthroplasty procedure can influence the likelihood
and severity of BCIS. We have used modular as well as non-
modular implants in almost equal numbers of patients and have
roughly similar hemodynamic changes in both groups of
patients (Table 4). Literature suggests that the incidence and
severity of BCIS can indeed vary between modular and non-
modular implants due to differences in surgical techniques and
the volume of cement used [26,27]. Modular implants often
involve a two-stage process where components are assembled in
situ. This might reduce the amount of cement used at any 1 time,
potentially lowering the immediate risk of a large embolic load
compared to non-modular implants. The staged nature of
modular implant insertion can allow for better control over the
cementing process, potentially reducing the severity of BCIS if it
occurs. Non-modular implants are typically inserted as a single
unit, often requiring alarger volume of cement to be used at once.
This can increase the risk of BCIS due to the sudden release of
embolic material into the bloodstream. The single-step nature of
non-modular implant insertion can lead to a more abrupt
hemodynamic change, possibly resulting in more severe
manifestations of BCIS. Thus, when planning hip arthroplasty
procedures, especially in high-risk patients, surgeons might
prefer modular implants to mitigate the risk of BCIS. In addition,
meticulous surgical techniques and careful monitoring during
the cementing process are crucial regardless of the implant type
to minimize the risk and severity of BCIS.

Jet lavage and making femoral boreholes, are methods aimed at
minimizing the potential for bone cement embolization. These
were not employed in any case of the study. Instead, we have
done femoral canal lavage using a 20 mL syringe with normal
saline in all the cases as it helps in reducing the pulmonary

physiological disturbance and embolic load, and it should be
carried out before cementing the medullary cavity [28-31].Inall
cases, the femoral canal is plugged with a well-fitting cement
restrictor for good filling, and pressurization and decreases
physiological disturbance during cement and prosthesis
insertion [32,33]. Intraoperative blood loss was 300 + 150 mL.
There was no intraoperative fracture. Operative time was 87.2 +
17.2 min.

High-risk factors for the development of BCIS include old age,
compromised cardiac function and physical reserve, higher
grades of ASA levels, pulmonary hypertension, secondaries,
pathological fractures, concomitant hip fractures,
intertrochanteric fractures, and significant cardiovascular and
respiratory disease [23,34]. Enlarged porous cavities in
osteoporosis fracture type, metastatic bone disease, and femoral
canal diameter of more than 21 mm, increase the risk of emboli
generation. In our study, majority of patients had osteoporosis,
28 patients had diabetes (38.88%), 46 had hypertension
(63.88), 2 had a previous myocardial infarction (2.77%), and
four had h/o cardiac arrhythmia (5.55%). Medications such as
H1 and H2 antagonists, methylprednisolone, inotropes,
vasopressors, and some alterations in surgical technique, can
prevent the progression of BCIS [15]. Tomé Roca et al.
suggested extreme cautions for patients with cardiac defects that
favor communication between the pulmonary and systemic
circulation [35]. Patients with comorbidities and other risk
factors were monitored closely during and after bone
cementation [23]. Fluid resuscitation to maintain preload and
inotropes to support ventricular contractilityis recommended.

Rapid and aggressive resuscitation including CPR,
administering 100% oxygen, rapid drug administration using a
central venous line, prompt supportive care, and
communication between the orthopedic surgeon and
anesthesiologist is the cornerstone of treating BCIS [15, 28].
Following the above guidelines, we were able to save one out of
two patients who suffered cardiac arrest. Anticoagulation,
percutaneous removal, cardiopulmonary bypass and surgical
removal, corticosteroids, and antibiotics are a few of the
treatment options [36]. There was the use of inotropes
anticoagulation, corticosteroid, and antibiotics in addition to
close monitoring of fluid and vitals done in ICU in both the
patientswho developed BCIS.

Rarely polymethyl methacrylate bone cement produces an
inflammatory response in a few allergic patients, which may
result in pain, loosening of the cemented implant, swelling, skin
reactions such as blisters and fistula formation. [37-39] Potential
bone cement allergens include acrylates, benzoyl peroxide, N,
N-dimethyl-p-toluidine, and gentamicin. It is imperative to
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identify such patients and patients with modify their treatment
by using cementless procedures [37]. We have noticed skin
reactions such as redness and swelling around the suture line in
18 of our cases during the first dressing on the 3rd day, after
stopping the antibiotics after the fourth dose on the 2nd day.
There was no associated warmth in seven of such cases, which
subsided during subsequent dressing by themselves. Thus,
retrospectively diagnosis was more in favor of allergic reaction
by cement than infection in seven cases. This was supported by
Ceynowa et al. study, he mentioned that cement skin allergy
may take several days for the symptoms to appear [38, 39].
Fluid-filled blisters were noticed in two of the cases. Both of
them subsided by themselves.

The limitation of our study is a smaller number of patients, in
our study, a heterogeneous group of patients in terms of age,
comorbidities (28 patients have diabetes (38.88%), 46 have
hypertension (63.88), h/o previous myocardial infarction in 2
(2.77%), h/o previous cardiac arrhythmia in 4 (5.55 %)
patients. The above risk factors and comorbidities may cause
biasinapplying our result to large groups of the population.

Conclusion

BCIS is characterized by a decrease in SPO2, HR, blood
pressure, arrhythmias, an increase in pulmonary vascular
resistance, and sometimes cardiac arrest. Cementation of the
femoral canal during arthroplasty in the elderly affects
hemodynamics, which can result in cardiac arrest and even
death. An orthopedic surgeon and anesthesiologist must be
aware of high-risk factors, follow preventive measures, as well
asknowing when and how to intervene to reduce this effectand
further mishappening. Close monitoring of vitals and taking
essential precautions during bone cement implantation in hip
arthroplasty is the key to preventing potentially fatal
complications, especiallyin high-risk patients.

Clinical Message

Our study highlights the significance of vigilant hemodynamic
monitoring during cemented hip arthroplasty. Pre-operative
assessment and adherence to surgical protocols are crucial in
minimizing the risk of cardiovascular complications such as BCIS.
Although diligent monitoring and strict adherence to established
protocols, clinicians can enhance patient outcomes and minimize
the likelihood of adverse events occurring during cemented hip
arthroplasty.
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