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Abstract: Pregnancy in patients with Fanconi anemia (FA) is rare. However, there are reports 

of successful pregnancy in Fanconi patients after bone marrow transplantation (BMT, hemato-

poietic stem cell transplantation). We describe the case of a term pregnant woman with FA who 

was treated with BMT 2 years earlier. She underwent successful delivery with cesarean section 

using spinal anesthesia without any complications.
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Introduction
Fanconi anemia (FA) is a familial autosomal recessive disorder that occurs due to 

chromosome fragility, which is generally associated with various congenital and 

hematological anomalies. FA can be inherited in an autosomal recessive manner, an 

autosomal dominant manner (RAD51-related FA), or an X-linked manner (FANCB-

related FA).1,2 Pregnancy is an uncommon event in patients with FA, since pregnancy 

in FA is associated with maternal and fetal risks.3 Limited data exist on anesthetic man-

agement of patients with FA history. In the literature,4 there are very few reports about 

successful pregnancy after allogenic transplantation in FA patients. Morris,5 in 2007, 

reported the first successful pregnancy in a patient with FA who had been transplanted 

in the prepubertal period with preserved fertility. A detailed literature survey did not 

reveal any report of anesthesia management in patients with FA undergoing cesarean 

section (C/S). Here, we discuss the anesthesia management of a term pregnant woman 

undergoing C/S with a history of bone marrow transplantation (BMT) due to FA.

Case report
A 24-year-old woman in the 38th week of pregnancy was referred to Department of 

Gynecology, Al-Zahra Hospital for C/S due to a fetal breech presentation. The patient 

had been diagnosed with FA 7 years earlier. She underwent allogenic BMT 2 years 

earlier from her brother, who had been the bone marrow donor. She had one healthy 

brother, and this disease had not affected the other members of her family.

She had no other complaints other than anemia. On physical examination, she had 

short stature (143 cm), skin pigmentation, flat palms and feet, and borderline midpelvis 

size with prominent ischial spines. She was conscious and oriented. Vital signs were 

stable, and auscultation of the heart and lungs was normal. Her face was relatively 

edematous, and the Mallampati score was II to III. Laboratory test results were as 
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follows: hemoglobin (Hb) = 10.6 g/dL, hematocrit (Hct) = 

32%, white blood cells (WBC) count = 10,430/mm3, platelet 

count = 156,000/mm3, international normalized ratio (INR) 

= 1.1, prothrombin time (PT) = 12.6 seconds, plasma blood 

urea nitrogen (BUN) = 46 mg/dL and creatinine = 1.0 mg/

dL, bleeding time = 2 minutes, clotting time = 4 minutes, 

blood group = ORH+, and direct bilirubin = 0.1 mg/dL. In 

ultrasound imaging, an alive and mobile fetus was observed 

with a heart rate of 120/min, breech presentation, and normal 

amniotic fluid. In oncologic consultation, only mild anemia 

was reported, and it was recommended that the delivery 

should preferably be performed by C/S.

For the patient, three units of isogroup packed red blood 

cells (RBCs) were crossmatched, and four units of fresh 

frozen plasma and five units of platelets were reserved. On 

the day of the operation, the patient fasted for 6 hours with 

the starting of an intravenous administration of dextrose 

containing crystalloid solution. In the operation theater, 

routine standard monitoring (noninvasive blood pressure, 

electrocardiogram, and pulse oximetry) was carried out, and 

basic values were measured. Spinal anesthesia was the cho-

sen technique. The patient was rehydrated with 10 mL/kg of 

Ringer’s solution in a 15-minute period before induction of 

the regional anesthesia. Using an aseptic technique, lumbar 

puncture was performed at the L
3
–L

4
 intervertebral space 

in the conventional sitting position by using a Quincke 

spinal needle (25 G) in the midline direction. Bupivacaine 

0.5%/1.8 mL combined with fentanyl 20 µg (total volume = 

2 mL) was administered intrathecally within 10 seconds. 

The patient was immediately placed in a supine position by 

tilting the surgical table 15° to leftward and her head and feet 

elevated up to 10° until the delivery of the neonate.

The patient was given oxygen at the flow rate of  

4–6 L/min by face mask. The level of sensory block was 

assessed using the pinprick sensation method. The level of 

T
5-6 

was considered adequate for surgery. Maternal hemody-

namic parameters (systolic, diastolic, and mean arterial blood 

pressures, and heart rate) were measured every 2 minutes 

up to the delivery of the newborn and then every 5 minutes 

until the end of the surgery. Ephedrine 5 mg intravenous 

(IV) was given for any hypotension episode (blood pres-

sure [BP] < 100 mmHg). Lost blood volume was in normal 

limits (estimated ~300–400 mL). A healthy male newborn, 

weighing 3,200 g, was delivered with an Apgar score of 9 

and 10 at 1 and 5 minutes of delivery, respectively. Cefazo-

lin 1 g IV was administered after umbilical cord clamping 

and continued up to 48 hours, for every 6 hours. No event 

occurred during the surgery and anesthesia. After the surgery, 

the patient was transferred to a postanesthesia care unit. 

After a complete regression of sensory and motor blockade, 

the patient was transferred to the intensive care unit (ICU). 

Twenty-four hours after surgery, the laboratory test results 

were as follows: Hb = 10.2/dL, Hct = 29%, INR = 1.1, PT 

= 12.6 seconds, and other test results were within normal 

ranges. The patient was discharged from hospital 48 hours 

after the surgery. The patient gave written informed consent 

for the use of her data in this case report.

Discussion
This case was our first experience of anesthesia management 

in a patient suffering from FA, as it is a rare disease. FA is a 

genetic disorder that ultimately leads to bone marrow failure. 

Another inherited bone marrow failure syndrome is Dia-

mond–Blackfan anemia. FA is a recessive autosomal disorder 

and, in 25% of cases, it has a sibling risk. Our patient had only 

one brother (27 years old) who had been the bone marrow 

donor. The prevalence of the disease is ~3 in 1,000,000.1,3 

FA is the result of a mutation in various genes (~18 genes) 

involving a DNA repair process; it is a multisystem disease 

that primarily affects the stem cell of the WBC, RBC, and 

platelets.6 The result will be a pancytopenia. This disease was 

named FA because it was first described by Guido Fanconi, 

a Swiss pediatrician, in 1927.6

The clinical characteristics of FA include congenital and 

hematological abnormalities. In two-thirds of the patients 

with FA, congenital abnormalities involve skin pigmenta-

tion or café au lait spots (50%), short height (50%), thumb 

hypoplasia or radius anomaly (40%), abnormal male gonads 

(30%), microcephaly (25%), eye anomalies (20%), renal 

structural defects (20%), low-birth weight (10%), devel-

opmental delay (10%), hearing and ear anomalies (10%), 

and cardiopulmonary defects (6%). The most important 

clinical feature of FA is a hematological concern such as 

pancytopenia. FA patients vary widely in terms of the onset 

of pancytopenia. The age of onset of bone marrow failure in 

patients with FA is highly variable, even among siblings.4,7,8

Clinically, some FA patients present with major con-

genital anomalies, some others with malignancies, and yet 

others show pancytopenia. However, some individuals with 

FA have neither physical abnormalities nor bone marrow 

failure; instead, bleeding, pallor, or recurrent infections are 

the clinical manifestations of pancytopenia.2 A major cause 

of death in FA is bone marrow insufficiency followed by 

leukemia and solid tumors. Studies reported variable median 

survival ages ranging from 14 to 25 years. A large number of 

patients will progress to cancer, usually acute myelogenous 

leukemia (AML) and, in 90% of patients, the course continues 

to bone marrow failure when they reach the age of 40 years.6–8
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The goals of the treatment of FA are increasing the sur-

vival rate, establishing a better quality of life, hemodynamic 

stabilization, and the treatment of malignant conditions. 

However, only 50–70% of patients respond to treatment. 

BMT, the gold standard treatment, is an approach that is 

associated with elevated graft-versus-host disease (GVHD) 

and squamous cell carcinoma (SCC).4,6

Endocrinopathies such as hypothyroidism, impaired glu-

cose tolerance or overt diabetes mellitus, hyperinsulinemia, 

and subnormal response to growth hormone stimulation 

frequently occur in patients with FA.4,9

Pregnancy is uncommon in nontransplanted FA patients.10 

The posttransplant fertility rate is extremely low.11 These 

patients are usually affected by infertility due to secondary 

amenorrhea, an ovulatory menstruation cycle or premature 

menopause. If fertility occurs, it can be complicated by 

abortion, maternal transfusion, and preeclampsia with high 

cesarean delivery rate. Pathophysiology of the ovarian failure 

is unknown, and no documented study on its histopathology 

has been published.9 Nabhan et al,12 in a multicenter retro-

spective study of 387 transplanted FA patients, identified 202 

females who had hematopoietic stem cell transplantation 

(HSCT) at a median age of 10.5 years. Five of them became 

pregnant after the HSCT procedure, and one of them had 

become pregnant twice.12

In the largest multicenter European retrospective study on 

pregnancy outcomes after stem cell transplantation (autolo-

gous or allogeneic) in 37,362 transplant patients, the rate of 

conception was 0.6%.13 But the true incidence of pregnancy 

after transplantation is unknown.12

Patients with FA may undergo various procedures such 

as Hickman catheter insertion for BMT, limb reconstructive 

surgery, splenectomy or gastrointestinal surgery, and repair of 

congenital heart defects.4 Dogan et al1 reported a 2.5-year-old 

girl with FA who needed surgery because of a hip dislocation. 

They induced general anesthesia with 8% sevoflurane in 100% 

oxygen without N
2
O and then performed caudal epidural 

block. Intra- and postoperative periods were uneventful.1

A possible anesthetic consideration may include the avoid-

ance of high inspired oxygen concentrations (FiO
2
). These 

patients may be more sensitive to oxygen-free radicals or 

ionizing radiation.1 Dogan et al1 preferred using caudal anes-

thesia, thus avoiding N
2
O, reduction of the amount of anes-

thetic and analgesic agent, and the provision of postoperative 

analgesia. Kotera et al14 reported a case of elective C/S in an 

aplastic anemia patient. They first corrected thrombocytopenia 

by platelet concentrate transfusion (from 23 × 103/mm3 to 81 × 

103/mm3), then performed spinal anesthesia. The delivery was 

done without any complications.14 They suggested that C/S is 

a safe method of delivery in patients with uncontrolled aplastic 

anemia that can be performed under spinal anesthesia. Spinal 

anesthesia should be done only when the platelet count is >50 

× 103/mm.14 Evaluation of the hematocrit and platelet count 

before surgery was essential in Kotera et al’s recommendation, 

however, our patient's platelet count was within the safe range 

(156 × 103/mm3). Abnormal upper-limb anatomy may affect 

the anesthetic procedure. It is probably best that the IV lines 

and noninvasive blood pressure cuff should be placed on the 

lower limbs. As the placement of the arterial line in the radial 

artery may be difficult and may cause increased complica-

tions, it is best to be avoided.1 Similarly, regional blockade of 

the upper limbs must be performed with caution. Attention 

to aseptic technique is important for any invasive procedure, 

especially in neutropenic cases.15

General anesthesia should be planned and preferred in any 

case of deranged hematological status such as thrombocy-

topenia and young age group. More than usual bleeding can 

be expected during the procedure due to thrombocytopenia.7

Nitrous oxide-induced bone marrow suppression may 

be an additional concern. Many investigations suggest that 

the use of N
2
O may be harmful because of the induced bone 

marrow suppression. N
2
O impairs methionine synthase 

activity, disturbs folate metabolism, and thus vitamin B12 

metabolism.16 In addition to this, there is not enough data on 

N
2
O safety in patients with FA.1

Anesthesia management in these patients involves the 

following steps:7

1. Preoperative evaluation and preparation (airway examina-

tion, assessment of systemic, hematologic, cardiopulmo-

nary, and endocrinal problems).

2. Documentation of all transfusion history and any trans-

fusion-related reaction.

3. Use of leukocyte-free blood products in patients who are 

candidates for BMT due to the lowering of anti-human 

leukocyte antigen (HLA) reactions.

4. Close asepsis maintenance by applying antibacterial and 

viral filters in the anesthesia circuit.

5. Avoidance of drugs and chemical agents that result in 

bone marrow (BM) toxicity such as chloramphenicol, 

sulfonamides, nonsteroidal anti-inflammatory drugs 

(NSAIDs), antithyroid agents, antiepileptics, gold and 

allopurinol. Avoiding drugs that interact with platelet 

function in thrombocytopenic patients (e.g., aspirin, anti-

histamines, and NSAIDs).

6. Avoidance of high inspiratory oxygen concentration.
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7. Avoidance of N
2
O for the maintenance of anesthesia due 

to its suppressive effect on BM.

8. Short duration of surgery.

In summary, our patient had undergone the related BMT 

2 years earlier. Her current problems were short height, some 

degree of anatomical anomalies, and mild anemia. She had 

no abnormality in coagulation or of other involved organs. 

Spinal anesthesia with a low dose of bupivacaine was chosen, 

and cesarean delivery was performed in a safe manner for 

mother and baby.

Conclusion
For the anesthetic management in an FA patient undergoing 

C/S without coagulopathy, we preferred spinal anesthesia to 

avoid N
2
O effects on bone marrow, to reduce consumption of 

anesthetic agents, and the possibility of difficult intubation 

due to facial edema during general anesthesia.

Disclosure
The authors report no conflicts of interest in this work. 
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