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Case report

Acute quadriplegic myopathy following autologous peripheral blood
stem cell transplantation for breast cancer

J SamuelssdnH Zackrisso, L Tokics’, P Ljungman, E Lidbrink?, P Pirchet and L Larssoh

Departments ofHematology?Anesthesiology and Critical Care arf®ncology, Huddinge University Hospital, Huddinge;
2Department of Anesthesiology, Karolinska Hospital, Stockholm, SwederPNatidPhysiological Research Center, University Park,
State College, PA, USA

Summary: 14 mm poorly differentiated ductal cancer was found with
metastases in 13/15 axillary lymph nodes. She was entered in
Autologous peripheral blood stem cell transplantation a Scandinavian multicenter trial (SBG 9401) that randomized
(APSCT) is increasingly used in the treatment of breast patients to either dose-escalated courses of 5-fluorouracil,
cancer. We report a patient who experienced septic epirubicin and cyclophosphamide (FEC), or FEC followed
shock, and after treatment with antibiotics, high-dose by APSCT. The patient was admitted in March 1997 to
corticosteroids and mechanical ventilation due to respir-  undergo APSCT after conditioning with the STAMP proto-
atory insufficiency, developed quadriplegia. Electroneu- col including carboplatin, cyclophosphamide and thiothepa.
rophysiological examination, as well as a muscle biopsy, Her previous medical history was unremarkable, except for
showed a typical picture of acute quadriplegic myo- an insignificant atrial septal defect and short episodes of atr-
pathy with loss of thick filament proteins. This is, to the ial fibrillation. Prophylactic treatment with acyclovir and
best of our knowledge, the first reported case of this fluconazole was given. Conditioning was uneventful except

complication following APSCT. for some nausea and vomiting, and short periods of atrial
Keywords: autologous stem cell transplantation; breastfibrillation not requiring medication. The protocol included
cancer; myopathy; myosin; steroids G-CSF 5ug/kg/day from day 1 post-transplant. Four days

after reinfusion of her stem cells (day 4), the patient was
neutropenic (ANG<0.1 X 1(/1) and developed fever, 3@,
) tachycardia and hypotension. This clinical picture of septic
During recent years, breast cancer has become the mogkock did not improve despite initiation of treatment with
common indication for autologous transplantation in thejmipenem-cilastin and intensified i.v. hydration. The patient
United States, and with the introduction of autologous periyyas therefore admitted to the ICU. On admission to the ICU
pheral blood stem cell transplantation (APSCT) transplantshe had a fever of 4C, tachypnoea, an arterial oxygen satu-
related mortality has markedly diminishétHowever, seri-  ration of 70% and a systolic blood pressure of 60 mmHg.
ous complications caus'ing prolonged morbidity can stiII_She was treated with epinephrine, phenylephrine, dopamine,
occur. We report a patient who developed acute quadrigng oxygen supplementation by continuous positive airway
plegic myopathy (AQM) after APSCT for breast cancer. In yressure by face mask (CPAP level 5—7 caOj Her clini-
intensive care unit (ICU) patients, AQM is an underesti-cq| status improved initially. Blood cultures obtained at the
mated syndrome. It is an important cause of morbidity ingnset of fever showed growth Gftreptococcus mitisensi-
the ICU, and it has an economic impact with significanttye to imipenem-cilastin. Chest X-ray revealed bilateral
consequences on ICU 'and hospital resource Utl'_lZéfﬂ‘bf?- infiltrates suggestive of impending adult respiratory distress
High-dose corticosteroid treatment in combination with syndrome, and therefore treatment with corticosteroids, hyd-
non-depolarizing neuromuscular blocking agents andocortisone 800 mg/day, was initiatedespite continued
severe systemic illness appear to be the main risk factorgeatment as described, her status deteriorated on day 5, with
associated with AQM. impaired oxygen saturation and carbon dioxide retention

necessitating oro-tracheal intubation and mechanical venti-

lation. For intubation the patient received 50 mg of suc-
Case report cinylcholine chloride i.v. No other muscle relaxants were

) _used during her ICU stay. Despite an inspired oxygen frac-

A 52-year-old woman presented in November 1996 with &jon of 0.6 and end-expiratory pressure of 8 cgOHarterial
lump in her left breast, and fine needle aspiration showegyygenation remained inadequate. A desicision was made on
malignant cells. She underwent partial mastectomy, and gay 6 to try and improve oxygenation by inhalation of nitric
oxide (NO). The patient responded to stepwise increases of
Correspondence: Dr J Samuelsson, Department of Hematology, MSZ{,he NO Con,cemrat,'on W',th a maanum response of 10 PPM
Huddinge Hospital, 141 86 Huddinge, Sweden of NO. On intubation, minor bleeding from the trachea was
Received 10 June 1998; accepted 20 November 1998 noticed. A new chest X-ray showed increasing infiltrates,
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and erythromycin and ganciclovir were added to provide bet- 1
ter cover against other possible infectious agents. An immu- ., = b i
nofluorescence assay of a sputum sample was negative for i
Pneumocystis cariniiOver the ensuing days her clinical . - = Wy BP -

status remained unchanged with fever between 39 aff@, 40
but repeated cultures from blood, urine and airways were all
negative. Empirical therapy with liposomal amphotericin B = = '
(AmBisome 100 mg/day) was added on day 9. The patient
required daily erythrocyte and platelet transfusions and had
persistent minor bleeding from the tracheal tube. Periods of
atrial fibrillation were treated with digoxin and sotalol.
Although she had been ventilated by a pressure-controlled
mode of mechanical ventilation never exceeding an airway
pressure of 28 cm 4D, on day 9 minor subcutaneous and
mediastinal emphysema was detected. The subcutaneous
emphysema subsequently increased, covering the whole
trunk, and she also had a pneumoperitoneum. No pneumo-
thorax was found on chest X-ray which also showed clearing
of the pulmonary infiltrates. Treatment included only a -
reduction of airway pressure to a maximum of 20 cpOH
and increased ventilator rate. The neutrophil count was now . = Tinls

1.9 X 1®°1 and she was almost afebrile. Over the ensuing ‘= B s et

days, her clinical status and chest X-ray gradually improved. . = Tni

Treatment with NO was stopped on day 13. However, when 1 = Myl G}

sedation was withdrawn on day 14 complete paralysis of ! = Wyl C3

both the upper and lower extremities was discovered. Neuro-. ) ) - ) )

logical examination showed complete paralysis with abserff/9u"€ 1 Expression of thick and thin filaments in whole-muscle biopsy
deep-tendon reflexes, but intact cutaneous sensation as Wcr ss-section. Electrophoretic separation of thick- and thin-filament pro-

g , isoforms from 1Qum cross-sections of muscle biopsies by 12% SDS-
as a normal cranial nerve status and normal eye MoOVEMErHAGE from a normal control (lane 1), an AQM patient with partial loss
CT scan of the brain was normal; a lumbar puncture wasf myosin and myosin-associated proteins (lane 2), and our patient on day
not performed due to continued profound thrombocytopeniaty 81 AE5CT (e 3, o fones s oo e e et o
AQM was S.usDeCted and treatme.‘nt Wlt.h corticosteroids thqtins (myosin heavy chain, MyHC,pmyosin binding pr'otein C, MyBP-F():,
had been given from day 5, was discontinued. An electroneusnd myosin light chain, MyLC, isoforms) are indicated together with thin
rophysical examination (EMG and nerve conduction studiesjilament proteins (actin, tropomycin, Tm, and different troponin, Tn,
on day 17 was inconclusive, suggesting both peripherakoforms).
nerve and muscle involvement. However, a further examin-
ation on day 23 demonstrated normal motor and sensory
nerve conduction velocities, low or absent compound muscle Although she was still grossly paraplegic, weaning from
action potentials and sensory action potential amplitudesechanical ventilation was started on day 17 and the patient
which were lower than normal. On day 23, voluntary was extubated on day 20. She was discharged from the ICU
recruited short duration and low amplitude myopathic motoron day 30. At this time, she had regained some muscle
unit potentials were recorded in one distal lower extremitystrength and was able to move her feet, her hands and some
muscle, but no voluntary activation was observed in any obf her fingers. By day 52 she could swallow liquids and eat
the other proximal and distal lower and upper extremityfood, she could sit up for short periods of time without the
muscles examined by concentric needle EMG. An increasedupport of another person, and could stand up with the sup-
amount of spontaneous EMG activity (high frequency repetiport of two members of the staff. She was transferred to a
tive discharges, fibrillation potentials and positive sharprehabilitation unit, and with physical therapy her condition
waves) was observed in proximal and distal upper extremityapidly improved. She returned to her home on day 94, by
muscles. A biopsy sample from m. tibialis anterior was takerwhich time she was able to walk with the aid of a walking
on day 17. Frozen sections stained for hematoxylin—eosistick. Three months later, ie 6 months after her transplant,
showed an increased variation in muscle fiber size. The largehe had made a full recovery except for paresis of three toes
majority of muscle fibers showed only weak reactivity with of her right foot. She has been treated with local radiation
enzyme-histochemical myofibrillar ATPase staining. Lyso-to the chest wall and regional lymph nodes (46 Gy), as part
somal proteolysis was not significantly activated, accordingf the protocol. At the present time (June 1998) she has no
to acid phosphatase stains and only a small number of botsigns of local recurrence or distant metastases.
atrophic and normal size muscle fibers showed increased
Leu-19 immunoreactivity, indicating ongoing muscle fiber
regeneration or peripheral denervation. Electrophoretic sefiscussion
aration of myofibrillar proteins by sensitive silver stained
12% SDS-PAGE showed a preferential loss of myosin andicute generalized muscle weakness in critically ill patients
myosin-associated thick-filament proteins (Figure 1). acquired within the ICU has received increasing interest
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during the past two decades. Acute polyneuropathies, sudboplatin contributed to the myopathy seen in our patient.
as the Guillain—-Bafresyndrome and acute sensorimotor Instead, prolonged administration of corticosteroids in com-
polyneuropathy (critical illness neuropathy), have fre-bination with systemic illness are more likely to have
guently been reported as a common cause of weakness jlayed a role in the development of the myopathy.
patients in the ICU, and have been described after bone In conclusion, we report (to the best of our knowledge)
marrow transplantatioh® The normal motor and sensory the first case of AQM after APSCT. This complication
conduction velocities in this patient exclude a demyelinat-should accordingly be kept in mind in the event of acute

ing polyneuropathy. The low or absent compound muscleveakness following APSCT.

action potentials upon supramaximal stimulation of the

motor nerves indicate a preferential motor axonopathy. The

sensory action potentials which are slightly lower tha”AcknowIedgements

normal in the patient are interpreted as being due to the

unfavorable recording conditions in the ICU. However,
analysis of the muscle biopsy specimen showed myopath
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alterations and a preferential loss of myosin and myosingpean Union Commission (Biomed-2), and the GCRC, University
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The acute quadriplegic myopathy in ICU patients, ori-
ginally reported by MacFarlane and Rosenthal in 1977,

Foundation (HZ).

was initially regarded as a rare event of limited clinical References
significance. However, recent prospective and retrospective

studies have shown that this is an under-appreciated entity

which is a significant source of morbidity in the ICU, and

has significant economic consequences on the usage of

health resources? There is compelling evidence that this

syndrome is associated with altered muscle membranez
properties and selective loss of myosin and myosin-associa-

1 Antman KH, Rowlings PA, Vaughan WEt al. High-dose
chemotherapy with autologous hematopoietic stem-cell sup-
port for breast cancer in North America.Clin Oncol 1997;

15; 1870-1879.

Hansen-Flaschen J, Cowen J, Raps EC. Neuromuscular block-
ade in the intensive care unit. More than we bargained for.

ted proteins. The altered membrane properties are most Am Rev Respir Did993;147. 234-236.

probably the primary cause of the absent or very low com-

pound muscle action potentials and the increased amount

of spontaneous EMG activity. The loss of thick filament

thesis at the transcriptional level and enhanced myofibrillar
protein degradatiotf. High-dose corticosteroid treatment in
combination with non-depolarizing neuromuscular block-

ing agents and severe systemic illness appear to be the main

risk factors associated with AQRIt should be pointed out

that, except for one dose of succinylcholine chloride before 6

intubation, our patient did not receive therapy with muscle

relaxants, demonstrating that steroid treatment and severe
illness alone can induce AQM. Muscle biopsy analyses are
essential in the diagnosis, since clinical observations andy

electrophysiological findings are not conclusive. Muscle

biopsy analyses in our patient showed findings consistent

with AQM, ie myopathic alterations, focal or diffuse loss
of myofibrillar ATPase activity and a preferential loss of
myosin and myosin-associated proteins.

AQM has previously been described after organ trans-
plantation, mainly in patients who have undergone liver or
lung transplantatiodt A search of the
(MEDLINE) failed to reveal any previously published
cases of this complication in the setting of stem cell trans-
plantation. Two patients with acute myopathy have been

reported as part of a clinical syndrome associated with car-
boplatin toxicity!? However, these patients also exhibited 1

multiorgan failure with profound renal, cardiac and CNS

toxicity, and died as a result of that syndrome. Admittedly, ;,

our patient received carboplatin as part of her conditioning
regimen, but since her clinical picture was quite different
from the patients described above, it is unlikely that car-

literature 1

3 Leatherman JW, Fluegel WL, Davis W& al. Muscle weak-
ness in mechanically ventilated patients with severe asthma.

Am J Respir Crit Care Med996; 153 1686—-1690.

. . . 4 Rudis MI, Guslits BJ, Peterson Eit al. Economic impact of
proteins appears to be caused by a block in protein syn-

prolonged motor weakness complicating neuromuscular
blockade in the intensive care un@rit Care Med1996; 24:
1749-1756.

Showalter CJ, Engel AG. Acute quadriplegic myopathy:
analysis of myosin isoforms and evidence for calpain-
mediated proteolysisMus Nervel997;20: 316-320.

Dompeling EC, Donnelly JP, Raemaekers JMM, de Pauw BE.
Pre-emptive administration of corticosteroids prevents the
development of ARDS associated with streptococcus mitis
bacteremia following chemotherapy with high-dose cytara-
bine. Ann Hematol1994; 69: 69-71.

Smith CI, Aarli JA, Biberfeld Ret al. Myasthenia gravis after
bone marrow transplantation. Evidence for a donor origin.
New Engl J Medl983;309 1565-1568.

Johnson NT, Crawford SW, Sargur M. Acute demyelinating
polyneuropathy with respiratory failure following high-dose
systemic cytosine arabinoside and marrow transplantation.
Bone Marrow Transplani987;21: 203—-207.

9 MacFarlane 1A, Rosenthal FD. Severe myopathy after status
asthmaticusLancet1977;2: 615.

Larsson L, Li X, Edstim L et al. Acute quadriplegia and loss
of muscle myosin in patients treated with non-depolarizing
neuromuscular blocking agents and corticosteroids. Mech-
anisms at the cellular and molecular levéltit Care Med
1999 (in press).

1 Lacomis D, Giuliani MJ, Van Cott A, Kramer DJ. Acute
myopathy of intensive care; clinical, electromyographic, and
pathological aspect®Ainn Neurol1996;40: 645-654.

Grigg A, Szer J, Skov K, Barnett M. Multi-organ dysfunction
associated with high-dose carboplatin therapy prior to autolog-
ous transplantatiorBone Marrow Transplani996;17: 67—

74,

5

8

837



