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Abstract:

Jehovah’s Witnesses are members of a restorationist Christian denomination widely known for their refusal of blood
transfusions. Most important for consideration of the pediatric orthopaedic surgeon, are patients undergoing high-risk
cases such as spine and pelvic surgery. While previous case rulings have been quite clear in outlining the treatment of
young children of Jehovah’s Witnesses, there is much more variability in the treatment of those who are adolescents
and who may have the capacity to consent. In order to provide the best possible care and avoidance of harm, we
present legal, ethical, and medical issues surrounding treatment of Jehovah’s Witnesses. Preoperative planning requires
frequent communication with family, multi-disciplinary coordination, verification of acceptable blood products, and
anemia optimization. By utilizing various intraoperative and postoperative techniques, safe surgery can be successfully
performed with similar outcomes as other patient groups.

Key Concepts:
» Jehovah’s Witnesses are a restorationist Christian denomination who are notable in the medical community for their
refusal of blood transfusions.

* In treating pediatric Jehovah’s Witnesses, conversations should ensure the decision-making capacity of the patient or
parent, that the patient is free from coercion, and that they are able to convey understanding.
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* Preoperative planning requires multi-disciplinary coordination, verification of acceptable blood products, and

anemia optimization.

» By utilizing various intraoperative and postoperative techniques, safe surgery can be successfully performed with

similar outcomes as other patient groups.

Introduction

Jehovah’s Witnesses are members of a restorationist
Christian denomination widely known for their refusal
of blood transfusions, which is critically important

in consideration for large blood loss cases such as

spine and pelvic surgery.! It is important to examine

the legal, ethical, and medical issues surrounding the
treatment of Jehovah’s Witnesses in order to have
collaborative conversations towards the best possible
care and avoidance of harm. The rights of children and
adolescents to refuse treatment must also be understood.
In the following, we aim to provide background
information, elucidate legal and ethical considerations for
pediatric patients, and describe perioperative techniques
in performing bloodless surgery.

Background

The Jehovah’s Witness denomination was founded in
the 1870s with beliefs centered on the acceptance of the
Bible and in some circumstances, literal interpretation
of the text. Worldwide, there are over 8.7 million
Jehovah’s Witnesses, with just over 1.2 million residing
in the United States.2 More can be learned about the
denomination from their website: https://bit.ly/3yArEdh.

Subscribers to the Jehovah’s Witness religion refuse
blood products based off of several passages from the
Bible that forbid the ingestion of blood (Genesis 9:4;
Leviticus 17:10; Deuteronomy 12:23; Acts 15:28,
29).34 The governing body of Jehovah’s Witnesses, The
Watchtower Society states that based upon parallels made
with parenteral nutrition, receiving blood transfusions is
considered the same as eating blood.> Ingestion of blood
may result in a type of excommunication for members
and the loss of eternal life. However, The Watchtower
Society elaborates, stating that those that have received
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blood products are not immediately disfellowshipped,
and instead, patients who had transfusions under duress
would have “kindness ... shown and pastoral help
offered.”® Regardless, the refusal of blood products is a
core tenet of their faith. Forced transfusions can cause
irreparable psychological harm.b

Ethical and Legal Principles of Medicine:
Application to Children and Adolescents

When evaluating care for young Jehovah’s Witnesses,
it is useful to consider the four principles of medical
ethics as stated by Beauchamp and Childress:
autonomy, beneficence, non-maleficence, and justice.’
Practicing autonomy necessitates liberty (the ability
to make a choice free from controlling influences) and
agency (the capacity to act intentionally). Beneficence
refers to actions done to benefit others, while non-
maleficence refers to avoiding actions that harm
others. Finally, justice refers to the fair allocation

of resources.

In the U.S., patient autonomy is heavily weighted against
other principles when applied to adults with decision-
making capacity.® The ethics and legality of medically
necessary interventions in young children have also

been established. Courts have consistently deemed

that the state can intervene to protect children and that
parents “do not have an absolute right” to medical
treatment refusal.® Furthermore, courts have also allowed
physicians to provide emergency medical care to minors
without consent of their parents.!? This should not mean
that the issue is solved for surgeons caring for young
patients. For example, if there is no immediate risk

to the child, the courts will often support the parental

decision.!!
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Adolescents present a particular challenge, as their
evolving maturity may allow for capacity for decision-
making and thus, autonomy. Legislation regarding this
matter is inconsistent and state dependent, so these cases
must be evaluated individually. At the time of writing,
17 states have a mature minor doctrine or provisions
which allow some minors to consent to medical
treatment without parental consent (Table 1).%!2 Others
states declare adolescent Jehovah’s Witnesses immature
and lacking in ability to understand, deferring medical
decisions to their parents or the courts.

It is worth noting however, that capacity to consent to
treatment is not the same as capacity to refuse treatment.
Multiple cases have emerged in which adolescents

were not given the right to refuse treatment, instead
becoming wards of the state, secondary to the severe
consequence of their refusal.!3 This was seen in the case
of Daniel Hauser, a 13-year-old in which the court did
not allow him to refuse chemotherapy on his religious
grounds.!# In the case of Shannon Nixon, an adolescent
with uncontrolled diabetes who had refused treatment,
the Pennsylvania Supreme Court suggested that, while
minors may consent to certain medical treatments,
stricter evaluation should be held in refusals of care in
life or death situations.'* Furthermore, in emergency
situations, it is often difficult to assess the capacity of the
adolescent. The state’s interest in preserving life often
outweighs the parents’ and adolescent’s convictions.!> It
is therefore reasonable to presumptively treat the minor

Table 1. States Which Allow Some Form of
Adolescent Consent

States
Alabama | Kansas Oregon
Alaska Louisiana Pennsylvania

Arkansas | Maine South Carolina

Delaware | Massachusetts | Tennessee

Idaho Montana West Virginia

[llinois Nevada
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in life-preserving situations if blood products cannot be
avoided.

Approach to Children and Adolescents

of Jehovah’s Witnesses

Conversations between physicians and parents (and/

or adolescents) who refuse treatment are often difficult
because physicians must balance several potentially
conflicting principles of medical ethics. When treating
children, decision-making authority is usually given to
the parents. But adding further complexity, adolescents
may have decision-making capacity and their wishes and
decision may differ from their parents.

While these discussions are complex, the surgeon should
first seek an understanding of the reasoning behind

the refusal of treatment. Acknowledgement is critical

in demonstrating the physician’s understanding of the
patient’s values and their significance. This can also

aid in forming a bridge of communication for future
management. Conversations should ensure that the
patient or parent is free of coercion, has decision-making
capacity, and is able to convey understanding, ensuring
that their refusal is not due to a misunderstanding. These
conversations should be had privately, without members
of the church, to ensure the patients’ choices can be
freely expressed.

Preoperative discussions should include verification
of acceptable treatments, accurate documentation,
and coordination of multidisciplinary planning.'® It
should be known what blood products the patient

is willing to accept. For optimal surgical planning,
the anesthesiologist, hematologist, and the rest of

the peri-operative team should also be informed.

The Watchtower Society provides a liaison that can
be consulted for alternatives to blood transfusion in
medical management if needed. Preoperatively, it is
best that the family understands that the team will

do all that they can to mitigate blood loss in keeping
with their religious beliefs (e.g., do they consent to
auto transfusion or not?). Yet by consenting to the
procedure, they understand that their surgeons and the
hospital are duty bound to transfuse blood if a critical

WWW.jposna.org


http://www.jposna.org

OURNAL OF BN

POSNA

Volume 4, Number 3, August 2022

anemia is reached. Consenting to the operation implies
this concept and consultation with the hospital ethics
committee as well as court resolution of the decision
would be pursued. In this case, the court’s responsibility
is to decide whether the choice of nonblood

management will adequately meet the child’s needs.
The hospital ethics committee and court consultation
play a critical role in providing proper patient care
as well as protecting the physician and hospital from
potential liability.

Perioperative Medical Management of the Young Jehovah’s Witness (Figure 1)

Minimize blood loss : Anemia optimization:
3 * Micro sample tubes * Hematologist consultation
P reo pe fat Ive * Judicious usage of * [ron repletion and correction
phlebotomy of coagulopathies
* Complete history & physical * EPO administration
Patient positioning: Permissive hypotension
. * Avoid prone positioning « Contraindicated in those
Anesthesia + Consider frames/positioning with congenital heart disease
that decrease intra- or low flow states
abdominal pressure « Risk of organ hypoperfusion
Blood conservation : .
techniques: Pharmacological Surgical techniques
. sicaiEig considerations: + Two surgeon team
| ntrao pe rative STl RN * Antifibrinolytic agents + Hemostatic surgical devices
o Topical hemostats * Recombinant coagulation * Local vasoconstrictive agents
& ke ot oot factor replenishment + Tourniquets/vessel occlusion
RBC Replenishment: ] :
. . Increasing anemia tolerance:
. * Drains (consider cell salvage) Reducl —
AR * Reducing metabolic deman:
POStO pe rative * EPO administration with flwar by tperating
nutrition replenishment p
) when feasible)
* RBC substitutes

Figure 1. Brief outline of preoperative, anesthesia, intraoperative, and postoperative techniques for blood loss reduction.

Are All Blood Products Viewed Equally?

Jehovah’s Witnesses do not accept whole blood as well
as major components of blood such as red blood cells,
white blood cells, platelets, plasma, or hemoglobin. In
addition, auto-transfusions of their own blood may not
be accepted as some believe that blood removed from the
body should be disposed of.!” However, blood substitutes
with a minor blood derivative such as albumin, immune
globulins, or clotting factors may be acceptable. Cell
salvage may be used as long as the blood is maintained
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with the body in one continuous circuit. Completely
synthetic blood substitutes are also acceptable in addition
to fluids or heart lung machines (Table 2).

Preoperative Considerations

Patients should be assessed to determine if they

are at an increased risk of bleeding. If indicated, a
preoperative consultation with a hematologist should
address correction of any coagulopathies and anemia.
Particularly, it is important to stop any medication that
impairs clotting, correct coagulopathies, and correct
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Table 2. Religiously Acceptable Strategies to Manage Blood Loss

* Synthetic blood products

* Iron, folate, Vitamin B12 6. Hemoglobin

Acceptable May be considered Unacceptable

* Cell salvage (continuous circuit) | * Minor blood derivatives: * Whole blood

* Fluids (crystalloid / colloid) 1. Albumin * Packed red blood cells

* Recombinant erythropoietin 2. Immunoglobulins * White blood cells

(EPO) Recombinant clotting 3. Clotting factors * Platelet concentrate/ FFP
factors 4. Cryoprecipitate * Plasma

5. Prothrombin complex concentrate

* Cell salvage from drains
* Autotransfusion from pre-donated blood

* Hemoglobin

anemia with iron supplementation preoperatively.
Phlebotomy can be limited through the use of

pediatric or micro sample tubes for laboratory draws.
Potential vectors of blood loss such as menstruation

or gastrointestinal ulcers must also be considered.
Lastly, preoperative arteriograms can provide critical
information regarding the vascular anatomy surrounding
the target area. It may be possible to perform selective
arterial embolization. This method has been shown to be

useful in tumors and pelvic fracture surgeries.!®

Preoperative exogeneous erythropoietin (EPO) has

been shown to minimize transfusion requirements for
surgical procedures with up to 20% total blood volume
loss.!” Formulations without albumin are available and
can be used for Jehovah’s Witnesses. Simultaneous iron,
vitamin B12, and folate supplementation is required
during treatment due to functional deficiencies caused
by increased hematopoiesis. Adverse side effects include
an increased risk of thromboembolism secondary to
increased vascular resistance, arterial blood pressure,
and decreased cardiac output.?’ However, the associated
improvement in oxygen carrying capacity typically

outweighs these risks in anemic patients.?!->2

Vitamin K and prothrombin complex concentrates are
successful in the reversal of oral anticoagulants and
reduction of blood product administration.?* These are
plasma-derived agents; however, there is a formulation
without human albumin and may be more amenable for
some Jehovah’s Witnesses.
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Pre-Incision Preparation

While some studies have shown that use of central
neuraxial anesthesia may result in decreased blood

24-26 more recent studies have shown no significant

loss,
difference between this approach and general
anesthesia.?”-?® As such, the operative team should
employ their standard approach to anesthesia for the

anticipated procedure.

Antifibrinolytic Agents. Antifibrinolytic agents such

as tranexamic acid (TXA) or e-aminocaproic acid
(Amicar) have been shown to reduce blood transfusion
needs by up to 69% in orthopaedic procedures such

as joint arthroplasty and fracture open reduction and
internal fixation.??-34 There was no increased risk of
total thromboembolic events. TXA was found to be
6-10 times more potent than e-aminocaproic acid;
however, the only FDA-approved usage for tranexamic
acid is short-term for patients with hemophilia and
menorrhagia.’® Topical and intravenous formulations
are available, with the suggested route of administration
and amount is highly variable depending on the
patient’s needs. One meta-analysis demonstrated
improved blood loss reduction with high dosage of
TXA (defined as a bolus of 10 to 100 mg/kg with

a maintenance dose greater than 10 mg/kg/h) when
compared to a low dosage in adult spinal surgery.?’
Dosage of 100 mg/kg with a maintenance rate of

10 mg/kg/h has previously been successfully utilized in
pediatric spine surgery.®
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Recombinant Coagulation Factors. Recombinant

Factor VII, VIII, and IX concentrates are also available.
Factor VIII and IX concentrate administration has been
successfully utilized in conjunction with other factors

in improving clot formation, platelet activation and
prevention of excess bleeding,***° Unlike cryoprecipitate
or fresh frozen plasma, these are produced without
human blood and are thus acceptable to most Jehovah’s
Witnesses. Recombinant factor VIla has also been used
intraoperatively to reduce mean blood loss, in obstetric
patients with dilutional coagulopathy, or postoperatively
in open heart surgery.*!**3 However, its value in
orthopaedic surgery is unproven. Two randomized
controlled trials for traumatic pelvic fractures and

major spinal surgery demonstrated no significant
difference between surgical blood loss and transfusion
volume.** Guidelines from the European Society of
Anaesthesiology thus limit the use of recombinant factor
Vlla for refractory bleeding that cannot be stopped by
other conventional methods.*

Recombinant fibrinogen can also be utilized. A recent
meta-analysis on the effectiveness of fibrinogen on
blood loss was unable to draw any conclusions due to

the limited number of studies.*® However, some studies
have shown effectiveness as prophylaxis for hemorrhage
or correction of dilutional coagulopathy.*’-#° During
hemorrhage, fibrinogen depletion is thought to occur first
among other coagulation factors. Low preoperative levels
have been linked to increased blood loss in orthopaedic
surgery. #8301 Administration of crystalloids and

colloids has also been found to interfere with fibrinogen
and fibrin polymerization.*® This can be reversed with
administration of fibrinogen concentrate intraoperatively.
Thus, in the setting of dilutional coagulopathy,
prophylactic recombinant fibrinogen administration can
also be considered.

Desmopressin. Desmopressin stimulates the release of
von Willebrand factor and factor VIII and can correct
coagulopathies in hemophilia A. Investigations for
desmopressin usage intraoperatively have demonstrated
variable results. Multiple Jehovah’s Witness cases
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have shown increased hemostasis with desmopressin
administration.>” In orthopaedics, Kobrinsky, et al.
successfully demonstrated the reduction of blood loss
by 32.5% in spinal fusion surgery through desmopressin
administration.>> Conversely, a recent Cochrane

review of 65 trials demonstrated that desmopressin
administration has little to no impact on transfusion
probability or all-cause mortality.>* Given this, Beholz
et al. suggest a preoperative test dosage to assess the
patient response to desmopressin prior to intraoperative
administration.>? European guidelines recommend
desmopressin in trauma patients for those on antiplatelet
agents or those with acquired platelet dysfunction.>

Patient Positioning. Patient positioning has been
shown to be a simple and effective method of reducing
intraoperative blood loss. For example, the prone
position, particularly in spine surgery, is noted to cause
compression of the inferior vena cava and increased
intra-abdominal and intra-thoracic pressure. This
results in decreased venous return, cardiac index, and
stroke volume. The increased hydrostatic pressure and
vessel engorgement leads to increased bleeding at the
surgical site.’®7 Increased intra-abdominal pressure
can also increase bleeding from vertebral veins during
spinal surgery, potentially prolonging surgical time.>®
Interventions such as utilizing wide pads, a Jackson
table, or applying chest rolls may help decrease intra-
abdominal pressure and resulting blood loss.>® A Relton-
Hall or Prone Jackson frame also allows the abdominal
viscera to hang freely, leading to decreased IVC pressure
(Figure 2).5%61 Jack knife positioning has been shown to
decrease intra-abdominal pressure and venous bleeding

in spinal surgeries.5

Depending on the procedure, other positions have been
demonstrated to decrease blood loss. For supine patients,
tilting the patient slightly to the left may reduce inferior
vena cava compression. Elevating the site of surgery to a
level above the heart, when possible, may also reducing
bleeding by decreasing venous pressures.

Avoidance of Intraoperative Hypothermia. Hypothermia
can increase the amount of blood loss by as much
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Relton-Hall Frame

Jack-Knife positioning

Figure 2. Relton-Hall frame and Jack-Knife positioning to decrease blood loss.

as 16% as well as the risk of wound infection,
cardiovascular events, and prolonged recovery

time.® Hypothermia can also cause platelet
dysfunction, with even mild perioperative hypothermia
associated with increased blood loss and risk of

transfusion.

Hypotensive Anesthesia. Permissive hypotension is a
well-documented practice that consists of maintaining
mean arterial pressure between 50-65 mm Hg. Multiple
studies have demonstrated that this strategy reduces
blood loss in patients undergoing orthopaedic surgery
and reduces transfusion requirements by as much as
40%.18:65:66 Specifically, effectiveness in scoliosis
surgeries has been well-documented, decreasing blood
loss as much as 55% and shortening operative time.%7-68
While no studies to our knowledge have examined the
risks of permissive hypotension, there is a theoretical
risk of organ hypoperfusion. Therefore, those with
congenital heart disease or signs of low flow states are
contraindicated from receiving permissive hypotension.
When performing idiopathic spinal deformity surgery,
hypotension during surgical approach and implant
placement is widely accepted, yet mean arterial blood
pressure should be raised when corrective spine
manipulations are taken. It may be wise to have higher
blood pressures when spinal surgery is more complex or
when treating congenital spine deformity.

Autotransfusion. Normovolemic hemodilution consists
of the removal of whole blood prior to surgery with
simultaneous volume replacement with crystalloid or
colloid solutions to a hematocrit of 20-30%. This would
dilute the total blood lost during surgery. The blood is
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then reinfused back into the patient as needed or during
closure of the wound. This technique has been well
demonstrated in a variety of surgeries including total
knee and hip replacements to reduce blood transfusion

requirements. 70

Intraoperative Strategies

Red Blood Cell Salvage. Intraoperative cell salvage is a
safe and cost-effective alternative to blood transfusion,
reducing the need for transfusion across a variety of
surgical specialties.'®3%7172 Guidelines recommend cell
salvage when expected operative blood loss is greater
than 500 mL, the amount required for a clinically
relevant amount of blood to be reinfused.”® This
technique involves collecting blood that is lost during
surgery or through wound drains and reinfusing it after
centrifugation, washing, and anticoagulation. While
many Jehovah’s Witnesses will require the blood to
remain in one continuous circuit within their body, some
may also accept cell salvage from drains.

Contraindications to cell salvage are debated and

risks of cell salvage must be weighed against its
benefits. Traditionally, infection, malignancy, and
sickle cell disease were relevant contraindications to
cell salvage due to concerns for bacteremia, seeding

of malignancy and inducing sickling.%>7* However, a
study by Waters et al. demonstrated a 99% reduction in
bacterial contamination with proper cell washing and
leukocyte depletion filtration.” It is unclear what effect
the remaining bacteria may have. Further evidence
suggests this technique can also be successfully used to
remove tumor cells.”+7 Regarding sickle cell disease,
two case reports have demonstrated successful usage

WWW.jposna.org


http://www.jposna.org

OURNAL OF BN

POSNA

Volume 4, Number 3, August 2022

during hip arthroplasty and posterior spinal fusion and
instrumentation for scoliosis, in which 15-20% of the
cells found to be sickled.””-”® Another study reported
50% of cells in a blood sample from a patient with
sickle cell disease were sickled prior to transfusion.”
The Association of Anaesthetists of Great Britain and
Ireland therefore suggest a blood film to be utilized prior
to reinfusion in order to assess for sickling, and that

the decision to use this technique should be discussed
individually with each patient.®°

Topical Hemostatic Agents. Both passive and active
topical hemostatic agents exist (Table 3). Passive
hemostats, such as cellulose and gelatin, work by
promoting platelet activation and producing a matrix at
the site of bleeding. They are suitable for patients with an
intact coagulation system and are excellent for reducing

Further investigation is required before effectivity of
fibrin sealants can be determined. Furthermore, as they
are derived from human fibrinogen, some Jehovah’s

Witnesses may not be amenable to their use.3

Surgical Considerations. Operative technique may

be the single most important factor in blood loss.*
Operative times directly correlate with blood loss in
multiple surgeries, including total joint arthroplasty
and posterior spinal fusion.*3> It is therefore important
that the surgeon with the greatest expertise performs
the procedure. Other possibilities to consider are staged
approaches, a dual attending surgery (with the goal

of reduced duration of surgery), and use of surgical
tools such as tourniquets, electrocautery, argon-beam
coagulation, topical hemostatic agents, ultrasonic bone
scalpels, and local vasoconstrictive agents®®*” During

incisional oozing of blood.’! In coagulopathies, active
hemostats such as fibrin sealants can be utilized. Active
hemostats are derived from human fibrinogen, have
biological activity, and are designed to mimic the last
step of coagulation. However, results have been variable,
with increased hemostasis in patients undergoing total
knee arthroplasty but not in total hip arthroplasty.3?

peak blood loss, packing sponges soaked in adrenaline
can be utilized.®® Temporary aortic or intra-iliac balloon
occlusions have also been demonstrated to decrease
blood loss in sacral tumor resection, acetabulum fracture,
joint, and hip arthroplasty.®-*> However, this has
associated risks of thrombus formation, balloon rupture,
or hemodynamic ischemia. Lastly, usage of tourniquets

Table 3. Active and Passive Hemostatic Agents

Active agents

Mechanism of Action

Thrombin, thrombin + gelatin,
thrombin + collagen

Converts fibrinogen into fibrin and also stimulates platelet aggregation

Fibrin sealant

Fibrinogen gets transformed into fibrin through the addition of thrombin and factor
XIII, mimicking the final step of the coagulation cascade

Passive agents

Mechanism of Action

Collagen Attracts platelets which adhere to large fibrils, initiating platelet aggregation
Cellulose Acts similarly to gauze in hemostasis, serving as a bioabsorbable network
Gelatin Mechanical tamponade effect by swelling of gelatin.

Polysaccharides Dehydrates blood, concentrating the solid components in order to increase

formation of a barrier for the bleeding

Bovine albumin and glutaraldehyde

Binds to proteins of bleeding creating mechanical seal

Polyethylene glycol polymers

Absorbs fluids and expands, decreasing bleeding

Cyanoacrylate adhesive

Polymerizes in contact with organic proteins, forming a hardened shell on surface
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for the purpose of reducing blood loss is controversial,
with multiple meta-analyses demonstrating no difference
in overall blood loss.”>?* Some studies even suggest that
TXA alone is superior to the use of tourniquet.”® Despite
this, tourniquets may still be advantageous for improving
surgical field of vision.

Postoperative Techniques

Drains. Closed suction drainage is frequently used
postoperatively in orthopaedic surgery but is associated
with an increased risk of blood transfusions.’® This may
be combated with reinfusion of blood from the wound
drain (if permitted) but requires timely intervention and

reinfusion within 6 hours.®’

Increasing Synthesis of Red Blood Cells. Postoperative
EPO administration in conjunction with IV iron, vitamin
B12, and folate is highly effective in recovery of anemia in
Jehovah’s Witnesses.3® While there is no defined dosage
of erythropoietin for this situation, high doses at 600 pg/kg
daily for 7 days or 600 pg/kg every other day have

been demonstrated to be effective. Recently developed
biomathematical models for predicting hemoglobin
changes with iron and EPO supplementation can also be

used to predict nutrition requirements and response.”

Red Blood Cell Substitutes. Two main classes of red
blood cell substitutes exist but have been found to have
significant safety concerns.?!:10%191 To our knowledge,
no trials have been performed in pediatric populations;
therefore, we cannot recommend use of these products at
this time.

Reducing Metabolic Demand. A few case reports have
demonstrated the usage of deliberate hypothermia

in Jehovah’s Witness patients, which reduces

metabolic demand in critically ill patients by reducing
tissue oxygen requirements.!'%1-103 By lowering

the body temperature to 30-32 degrees C, total

oxygen consumption drops by approximately 48%.
Neuromuscular blockade can similarly be used to reduce
oxygen utilization. However, benefits of the therapy must
be outweighed against the risks, which include cardiac
arrhythmias and an association with increased blood loss

perioperatively.!04105

Red Blood Cell Replenishment

While the goal is to avoid non-autologous transfusion,

it is important to understand when transfusions are
indicated. In patients who are not critically ill, there

has been demonstrated tolerance of a hemoglobin
around 7 g/dL.'% The threshold for anemia tolerance

is not known, however. An interventional study by
Weiskopf et al. showed adequate oxygenation to tissues
in hemoglobin levels as low as 5 g/dL in healthy
individuals.!%” Experiences with Jehovah’s Witnesses
have shown reported survival in cases with postoperative
hemoglobin as low as 1.4 g/dL.!°® However, this finding
should be tempered by another study demonstrating a
2.5 times increase in risk of cardiac side effects with each
1 g/dL reduction in Hb below 8 g/dL.!%° Levels below
4-5 g/dL were associated with a 34.4% mortality and
57.7% rate of side effects.!® It is therefore important to
keep these thresholds in mind when evaluating actual
replenishment needs. Acceptable blood loss can easily
be calculated preoperatively with patient weight, patient
starting hemoglobin, and tolerable post-operative
hemoglobin (Table 4).

Table 4. Allowable Blood Loss Calculation (if estimated to be 50% TBV)

Total Blood Volume (TBV)

Allowable Blood Loss (ABL)

Children & male adults 75 mL/kg Weight (kg) x (TBV) x 0.5
Adolescent male 70 mL/kg Weight (kg) x (TBV) x 0.5
Adolescent & adult females | 65 mL/kg Weight (kg) x (TBV) x 0.5

Copyright © 2022 JPOSNA®
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Summary

Pediatric orthopaedic Jehovah’s Witness patients provide
significant ethical challenges. Physicians must be
knowledgeable and respectful of the patient and family’s
beliefs while doing no harm. We have outlined the ethical
and legal issues surrounding care for adolescents and an
approach to conversations with patients as well as aimed
to provide preoperative, intraoperative, and postoperative
strategies for maintaining hemostasis, minimizing blood
loss, and increasing anemia tolerance. For high-blood
loss cases such as tumor resection, spine and pelvic
surgery, multiple osteotomies, and small allowable blood
loss cases in young children, we recommend a team
approach. Particularly in the case of elective surgery, this
may include involvement of not only the orthopaedic
surgeon, but also a co-surgeon, anesthesiologist,
hematologist, and the hospital ethics committee.

Proper understanding and implementation of the above
techniques has allowed complex care of Jehovah’s
Witness patients without transfusion with comparable
results as patients who have had transfusion.''? Risk

of death and outcomes for Jehovah’s Witnesses after
major trauma is now similar when compared to patients
amongst other religious groups.!!! In orthopaedic
surgery, these techniques have been used in pediatric
Jehovah’s Witnesses undergoing spinal deformity
surgeries without any intraoperative complications.!!?
With the use of frequent communication with families,
multidisciplinary preoperative planning, and blood
conservation techniques, major orthopaedic surgeries
can be completed successfully in pediatric Jehovah’s
Witnesses while respecting their beliefs.

Disclaimer

No funding was received. The authors have no conflicts
of interest to disclose pertaining to this manuscript.

Additional Links

* American Academy of Orthopaedic Surgeons (AAOS)
Guidelines for Intraoperative Bleeding—https://bit.
ly/3RrNYhU

» About Jehovah’s Witnesses—https://bit.ly/3yArEdh
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