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Lance-Adams Syndrome: Effective Treatment and Functional Improvement
                                           with PhenytoinAbstract

Post- hypoxic myoclonus (PHM), or Lance Adam’s Syndrome, is a rare and diffi cult 
to treat condition that is characterized by involuntary muscular jerking movements 
in people who have sustained a cerebral anoxic event.   Both the incidence, and 
pathogenesis has not clearly been established, and little is known about effective 
treatments. This report is unusual in that it describes the use of phenytoin as a 
successful treatment for PHM. A 56 year old gentleman sustained a cardiac arrest and 
anoxic brain injury. He developed PHM which was severe, and rendered him dependent 
for feeding, washing, bathing and mobility. EEG was negative for seizure, and further 
work up with MRI was unrevealing. A trial of valproic acid was ineffective, and was 
stopped secondary to resultant leukopenia and thrombocytopenia.  Clonazepam was 
ineffective. A trial of levetiracetam was also unsuccessful in improving function and 
decreasing the myoclonus. His management continued at home where he was totally 
dependent for self care and feeding due to the PHM. He was able to ambulate up to 10 
feet with a rolling walker with moderate assistance of two, and he required moderate 
assist of two to transfer. As an outpatient, Phenytoin was started and, when it became 
therapeutic, the PHM started to improve remarkably. He was then admitted for intensive 
rehabilitation. Upon discharge, his PHM was signifi cantly attenuated, and he was 
ambulating 18 feet a time with supervision and a rolling walker, he was supervision for 
his transfers, and he was feeding himself independently- all without signifi cant PHM.   
Medications and intensive inpatient rehabilitation can lead to improved function and 
quality of life for those struggling with PHM.

Lance Adam’s Syndrome:

• Post-hypoxic Myoclonus

• Defi ned as arrhythmic muscular 
   jerking induced by voluntary
   movement.

• Action myoclonus increases with
  performance of fi ne motor tasks.

• Associated with diffuse neuronal
  disease/post hypoxic
  encephalopathy.

• Improved resuscitation techniques
  is increasing frequency.

• Overall, relatively rare with 122
   cases reported since 1963.

• 1960’s: Lance and Adams, 4 cases
   anoxia then myoclonic jerks.

• Functional impact described:
   bouncing gait, dysmetria, ataxia.

David Rosenblum MD, Gaylord Hospital, Wallingford, CT

Myoclonus Jerks
- Negative Myoclonus: interruption in muscle
  discharges, electrical silence
 -asterixis, posture abnormalities
 -refractory to treatment
- Positive Myoclonus: muscle jerking, 
  irregular or rhythmic

Natural HistoryNatural History
- Onset as soon as 4 days after anoxia.
- Seizures frequent.
- Antiepileptic meds do not impact incidence.
- May slowly improve over time.

Diagnostic testingDiagnostic testing
- No radiologic study is specifi c
- EEG: spike discharges preceding myoclonic 
  jerks 
- Diagnosis made clinically

Pathophysiology
- Unclear
- Hyperexcitability of sensorimotor cortex or
  reticular formation or both.
- Autopsy- no consistent fi ndings: some
  degeneration of Purkinje cells.
- Purkinje cells inhibit deep cerebellar nuclei
  which have excitation on reticular formation:
  hence loss of Purkinje= loss of inhibition.
- Loss of inhibitory mechanisms involving
  serotonin and or GABA.
- Stimuli may be feedback from muscle
  afferents or motor cortex.

Animal Studies
- Death of Purkinje cells in cerebellum.
- Loss of GABAergic inhibition. 
- Increased motor excitability and myoclonus.
- Further research in humans needed.

Therapeutic interventions
- Medications are treatment of choice.
- Trial and error.
- Few controlled studies for antimyoclonic agents,
  lack of rating scale for disability in those with
  myoclonus.
- Valproate: increase Gaba, improvement lasting 
  2 years.
- Clonazepam most effective among benzodiazepine:
  facilitate GABA receptors.
- Valproate and Clonazepam are the two most
  common meds used.
- Levetriacetam recently described- selective
  modulation of epileptiform bursts possibly.
- Phenytoin: rare reports of use in  Lance-
  Adam’s syndrome. May make myoclonus worse
  in Unverricht- Lundborg disease (progressive
  myoclonic epilepsy- presents as a child).

Summary
• No specifi c intervention has been
  identifi ed to accelerate recovery.
• Confi rm diagnosis with careful history.
• Studies suggest trials of valproate,
  clonazepam, levetriacetam for example.
• Consider trial of phenytoin if there is no
  response. 
• Rehabilitation, with effective
  pharmacological intervention, can lead to
  improved function and quality of life.

Phenytoin
- Reduces electrical conductance
  among brain cells.
- Stabilizes inactive state of sodium
  channels.
- Off label uses include anxiety
  control, mood stabilization, pain.

- Potential adverse effects include
  nystagmus, sedation, ataxia,
  megaloblastic anemia, drug
  induced lupus, serious skin
  reactions.

Results
- Phenytoin was effective in this
  case.
- Valproate, Clonazepam and
  Levetriacetam were not effective.
- Control of myoclonus allowed
  successful rehabilitation.
- Greatly improved functional
  independence.

PhenytoinPhenytoin
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pathophysiology of hypercalcemia in SCI, the differential diagnosis, workup, nonpharmacological and pharmacologic treatment options will be presented. The potential benefi ts and risks of zoledronic acid- in comparison to other available agents- will be       

Newest bisphosphonate approved for hypercalcemia of malignancy

No reports of use in SCI

Zoledronic Acid in the Treatment of Immobilization Hypercalcemia Zoledronic Acid in the Treatment of Immobilization Hypercalcemia 
in Spinal Cord Injury(SCI)in Spinal Cord Injury(SCI)
Case ReportCase Report
Zoledronic acid, approved for the treatment of malignancy associated hypercalcemia, is 
a potent bisphosphonate that inhibits bone resorption.  It is the newest bisphosphonate, 
and has been shown to be more effective than pamidronate in lowering calcium levels.
with a longer duration of response. However, there are no reports in the literature 
describing its use in immobilization hypercalcemia in SCI.  This report is unusual in that 
it describes its use in hypercalcemia following spinal cord injury due to immobilization.  
A 28 year old gentleman sustained thoracic spine fractures and T5 ASIA B paraplegia 
from a motorcycle accident. He had multiple medical complications such as renal failure, 
pneumonias and required surgeries which delayed his transfer to rehabilitation.  Eight 
weeks after his injury, he was noted to have signifi cant hypercalcemia. His work up was 
consistent with hypercalcemia from immobility, and included a low PTH, low 
25-OH Vitamin D, high phosphate, elevated urinary n- telopeptide, normal PTH related 
peptide and a 24 hour urine calcium of 600 mg. There was no response to reduced 
calcium intake, rehydration with intravenous fl uids, nor rehabilitation interventions  for 
remobilization which included, for example, use of a standing frame, range of motion, 
transfer training and a full rehabilitation program, and electrical stimulation of the 
lower extremeties.  He received 4 mg of zoledronic acid intravenously. His calcium 
and phosphate normalized, and he remained normocalcemic. The pathophysiology 
of hypercalcemia in SCI, the differential diagnosis, workup, nonpharmacological and 
pharmacologic treatment options are presented. The potential benefi ts and risks of 
zoledronic acid- in comparison to other available agents- are highlighted. 

Differential Diagnosis
• Chronic renal failure
• Hyperthyroidism 
• Paget’s disease 
• Adrenal insuffi ciency 
• Malignancy
• Vit D toxicity 
• Primary hyperparathyroidism.

- Medications to consider include 
thiazides, lithium and increased alkali 
use.

Symptoms
• Insidious
• Fatigue 
• Lethargy 
• Abdominal pain 
• Anorexia 
• Constipation 
• Nausea
• Emesis
• Polyuria 
• Dehydration

Conclusion
• Immobilization in SCI is not uncommon
• Work up is designed to assess degree of bone resorption
• Treatment options include hydration and bisphosphonate use
• Zoledronic Acid has some benefi ts in treatment in hypercalcemia of
  malignancy
• This case illustrates effi cacy of zoledronic acid in hypercalcemia in SCI
  Zoledronic acid 

Work up
- Ionized calcium- best indicator
- Corrected serum calcium 24 hour urinary calcium excretion
- PTH level- should be low
- Thyroid studies
- Vit D levels
- n-telopepetide or c-telopeptide  biochemical markers of bone metabolism and most
  sensitive specifi c indicators of bone resorption 

Treatment
- Serum Calcium greater than 14 mg/dl (3.5 mmol/L) requires treatment regardless of
   symptoms
- 12-14 mg/DL (3-3.5 mmol/L) may be well tolerated chronically
- Hydrate with normal saline: expand ECF, increase GFR, increase calcium excretion
- Furosemide may be added to saline diuresis 
- Calcitonin:: decrease osteoclast maturation, increase renal calcium excretion- see
  tachyphylaxis
- Bisphosphonates: adsorb to surface of bone and interfere with osteoclast-mediated bone
  resporption:
- Etidronate- older bisphosphonate. Less effective than Pamidronate
- Pamidronate: approved for hypercalcemia of malignancy -bisphosphonate inhibits
  osteoclast medated resorption and reduces osteoclast viability. IV, nadir 7 days
  Zoledronic Acid

Zoledronic Acid
- Newest bisphosphonate approved for
  hypercalcemia of malignancy.

- More potent than pamidronate.

- More effective than pamidronate in those with
  cancer.

- Longer duration than pamidronate in those
  with cancer (42 vs18 days).

- Administered 4 mg  IV, up to 8 mg, over 15
  minutes (not 2 hours as pamidronate is) every
  3-4 weeks in malignancy if needed.

- No reports of use in SCI.

- Monitor for renal deterioration, fatigue, fever,
  muscle aches, fl u like symptoms.

- Osteonecrosis of jaw may be more common
  in those with multiple myeloma.

Hypercalcemia and Spinal Cord Injury

• Decreased muscle activity, decreased mechanical stimulation
• Most common 4-8 weeks, range 2 weeks to 6 months
• 10-23% frequency
• More common in tetraplegics vs paraplegic
• Males
• Immobilization leads to osteoclastic bone resorption for up to
  18 months
• Calcium serum levels rise, hypercalciuria results
• Release of calcium suppresses PTH
• Less PTH leads to increased serum phosphate and decreased
  1,25 Vit D

Zoledronic acid
Marketed by Novartis as Zometa, Zomera, Aclasta and Reclast
(1-hydroxy-2-imidazol-1-yl-1-phosphono-ethyl)phosphonic acid

David Rosenblum MD, Norman Marieb MD, Gaylord Hospital, Wallingford, CT
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Rhomboid/Levator Scapulae Spasticity After Incomplete Cervical Spinal 
Cord Injury Treated With Botulinum Toxin Type A: A Case Report

Patient
This is a 76 year old male with C3 ASIA C spinal 
cord injury with restricted shoulder range of motion

Case Description 
The patient presented to the inpatient rehabilitation 
service two months after a fall with resultant 
central cord syndrome. Primary complaint was 
restriction in ability to abduct the shoulders. 
Physical examination revealed the medial borders 
of the scapulae were almost touching when the 
upper arms were resting against the chest wall. 
Rhomboids and levator scapulae were found to 
be strongly contracting with any active or passive 
movement of the shoulder, which led to further 
adduction of the scapulae. Left scapula had no 
winging and 3/5 serratus anterior strength. Right 
scapulae had significant medial winging, and 1/5 
serratus anterior strength. Shoulder abduction was 
restricted to 60 degrees bilaterally. Aggressive 
stretching, heat, taping, and electrical stimulation 
were unsuccessful in improving range of motion 
over a six week period during an inpatient 
rehabilitation stay. Botulinum toxin Type A was 
injected into the bilateral rhomboids and levator 
scapulae, and reassessed at 2 weeks and 3 and 6 
months post-injection. 

Brian T. Kucer, M.D.,  Gaylord Specialty Healthcare, Wallingford, CT, United States 

Conclusions
In this case, the left side showed improvement due to 
the ability of the serratus anterior to rotate the glenoid 
upwards and allow further humeral abduction. The 
lack of serratus anterior strength on the right side led 
to no improvement in range of motion. The one time 
use of Botulinum Toxin Type A led to a reduction in 
spasticity, improvement in scapular position at rest, 
range of motion of the shoulder, as well as functional 
improvements. Evaluation of the posterior shoulder 
musculature in the setting of reduced active and 
passive shoulder range of motion can lead to the 
identification of treatable causes and improve patient 
outcomes.

KEYWORDS: Spinal Cord Injuries, Rehabilitation, 
Muscle Spasticity, Botulinum Toxin Type A.

Setting
Long Term Acute Care Hospital

Results  
Two weeks post-injection, resting scapular position 
was 2cm superior, and 2cm more lateral, and 
shoulder abduction improved to 90 degrees on 
the left. This treatment effect persisted at 3 and 
6 months and did not require repeat injection. On 
the right, there was no change in range of motion, 
however, there was less rhomboid spasticity noted 
with active and passive shoulder abduction. These 
changes led to improvements in dressing, feeding 
and grooming.  

Discussion 
Spasticity after spinal cord injury is well 
documented, and often treatment often focuses on 
the anterior musculature of the patient. High cervical 
tetraplegia can lead to spasticity of the muscles 
of the posterior shoulder, as these muscles are 
innervated by cervical nerve roots C3-C5. Rhomboid 
and levator scapulae spasticity can contribute to 
restricted range of motion of the scapulae as they 
rotate the glenoid down and prevent abduction of 
the humerus.  
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Negative Pressure Wound Therapy as an Alternative to Surgical Flap ClosureNegative Pressure Wound Therapy as an Alternative to Surgical Flap Closure

Introduction: The etiology of wounds that 
are treated in the Long Term Acute Care 
Hospital (LTACH) varies greatly.  These 
patients have multiple medical and surgical 
issues that in many cases result in difficult to 
close pressure ulcers, surgical wounds and 
those wounds as a result of acute on chronic 
illnesses.  The treatment of these wounds 
remains a challenge. 

Clinical Problem: For some wounds, one of 
the most effective and timely means of closure is 
by undergoing plastic surgery. When flap closure 
is an option from a clinical perspective it may not 
be an option from a resource perspective. We 
need to be prepared to utilize alternate treatment 
such as Negative Pressure Wound Therapy 
(NPWT).  NPWT in conjunction with other 
wound treatments has been shown to provide 
outstanding outcomes in patients in the LTACH 
setting (Trigilia et al. SAWC/WOCN, 2009)

Clinical Approach:  Upon admission 
the Wound Care team evaluation resulted 
in the development of a treatment plan that 
included a request for a plastic surgery 
consult. The plastic surgeon felt that 2 out of 
the 3 patients could benefit from surgery, but 
other circumstances could not support this 
treatment plan. At that time the team initiated 
an alternative treatment plan with NPWT.

Donna Trigilia, MSN, BC, APRN, CWCN, Gaylord Hospital, Wound Care Program Coordinator, Wallingford, CT, Sandra DeLong, RN, BSN, CWCN, Gaylord Hospital, Nursing Supervisor, 
Wallingford, CT  and Ann Dwyer, RN, CRRN, Gaylord Hospital, Nursing Team Leader, Wallingford CT 

Patient Outcomes:   Patient # 3:  Male with 
spinal cord injury with 
failed gluteal fl ap. 

R. S. is is a 51 year old male with 
tetraplegia who underwent an 
excision and rotational flap surgery 
for left Ischial tuberosity stage IV 
pressure ulcer on 9/1/09. He returned 
to Gaylord on 09/03/09, with partial 
dehiscence left IT incision.
Patient seen on admission after 
the flap and there was some 
separation of the sutures distally. 
Apparently over the next few days 
this area dehisced. A second surgical 
intervention was not possible and 
he was followed during long hospital 
stay using NPWT until early February 
2010.

NPWT for 8 weeks with healing 
progress from 6.2cm x 2.0cm x 
1.5cm to 0.7cm x 1.5cm x 1.0cm.

7/16/09  A.P.
Sacrum

4.5cm x 1.2cm x 1.2cm 

8/13/09  A.P.
Sacrum

1.0cm x 0.2cm x 0.2cm

05/21/09  B.R.
Cervical/Thoracic Spine
49.0cm x 8.0 cm x 6.0cm

06/19/09  B.R.
Cervical/Thoracic Spine
47.5 cm x 4.5 cm x 5.0 cm

07/31/09  B.R.
Cervical/Thoracic Spine
44.5cm x 6.5 cm x 2.5cm

03/19/10  B.R.
Distal Cervical/Thoracic Spine

12.6. cm x 2.5 cm x 0.1 cm

03/19/10  B.R.
Proximal Cervical/Thoracic Spine

13.7. cm x 4.2 cm x 3.0 cm

9/3/09
left Ischial tuberosity

03/19/10  R.S..
Left IT

3.0 cm x 4.0cm x 0.1 cm

Patient # 1:  Male with 
Spinal cord Injury. 

A.P. is a 42 year old man who 
sustained several gunshot wounds 
including one in the left buttock 
and trauma resulting in a spinal 
cord injury. He had a large wound 
when he was admitted to Gaylord. 
Plastic surgery was consulted. 
Debridement was performed and 
NPWT initiated.

NPWT for 12 weeks and healing 
progress from 7.5cm x 6.5cm x 
2.5cm with undermining of 2.0cm 
from 6:00 to 12:00 to closure.

Patient # 2:  Female with scoliosis repair, infection, 
respiratory failure and diabetes. 

B.R. is a 53 year old female with multiple medical problems.
Patient underwent extensive thoracic spine surgery in 11/2008 for 
severe scoliosis. In 02/02/09, she developed back pain and CT scan 
showed multiple paraspinal abscesses along the length of her thoracic 
spine. 

B.R. underwent removal and replacement of the Harrington rods and 
a large wound remained to close by secondary intention. She was 
admitted to Gaylord LTACH on 5/20/09. Surgical intervention to close 
the wound would entail removal of hardware. This was not agreeable to 
the patient. At that time pulse lavage was initiated to maintain a clean 
wound bed and remove debris. NPWT was also started at this time. 
Approximately 35 weeks of NPWT the wound healing progressed from 
49.0cm x 8.0cm x 6.0cm with 21.5cm of hardware visible to present 
measurements; proximal opening 13.7cm x 4.2 cm x 3.0 cm and distal 
opening 12.6 cm x 2.5cm x 0.1 cm with a large area of closure in 
between. After almost 10 months of NPWT with partial closing of the 
wound, flap surgery was done. 

Conclusion:  
In the LTACH 
setting is has 
been shown 
that NPWT is 
advanced wound 
treatment that 
has demonstrated 
positive outcomes 
for those patients 
not appropriate for 
surgical closure of 
their wounds.

5/7/09  A.P.
Sacrum 

7.5cm x 6.5cm x 2.5cm 09/08/09  R.S..
Left IT

0.7cm x 1.5cm x 1.0cm

11/02/09  R.S..
Left IT

0.7cm x 1.5cm x 1.0cm


