
 Virtua Advances a Super Sub- 
Specialization: Spinal Cancer

Expertise in all forms of, and options for, cancer of the 

spine is a rare and valuable super sub-specialization of 

neurosurgery and oncology. The focus is critical given the 

delicacy of spinal interventions and expanding differential 

approaches to treatment plans than can make the difference 

in cancer control, retention of function, or curative care.

“Most spine cancers are metastatic, but we also treat a 

variety of primary spine tumors,” said Kyle Mueller, MD, a 

fellowship-trained and board-certified neurosurgeon with the 

Penn Medicine Virtua Health Neurosciences Program. “Our 

close work with medical and radiation oncologists helps to 

define our distinct capability in this realm.”

Coordinated, Highly Tailored Radiotherapy
Spine tumors in or around the vertebrae, spinal cord, nerve 

roots, and surrounding soft tissue tend to grow slowly. Most 

are benign, but any spinal neoplasm may cause pain, cord 

compression, or fracture. Their characterization requires 

biopsy and imaging studies that may include PET. Secondary 

cancers spread from lung, prostate, colon, blood system, 

or other cancer sites. Primary malignant spine tumors 

(chondrosarcoma, chordoma, Ewing sarcoma) are rare and 

don’t usually spread to the brain.

Radiation therapy for cancers of the spine requires 

precision due to the proximity of tumors to the spinal cord. 

Consecutive treatments must be perfectly replicated in their 

field of effect. For intense beam delivery at a high degree of 

exactitude and with fewer sessions needed for completion, 

Virtua has invested significantly in stereotactic body 

radiotherapy (SBRT). To reduce artifacts in imaging needed 

for subsequent radiation therapy, the surgeons use carbon-

fiber materials for implants. And primarily for spine tumors, 

the team may sometimes use proton therapy (available at 

the Penn Medicine | Virtua Health Proton Therapy Center in 

Voorhees), which avoids collateral radiation to the chest and 

abdomen. Whole-brain-and-spine radiation also has a role 

for craniospinal tumors.

“For spine tumors, we deliver highly individualized 

treatments according to type of tumor, size, and location,” 

said Penn Medicine | Virtua Health Cancer Program radiation 

oncologist Graeme Williams, MD.

Experienced, Multidisciplinary Spinal Oncology
Virtua’s neuro-oncology tumor board includes neurologists, 

neuro-radiologists, pathologists, a nurse navigator, 

research nurse (organizing access to clinical trials), and 

other specialized personnel and therapists. Caring for 

thousands of patients annually and conducting some 750 

surgical procedures in the past year—all led by the team’s 

senior surgeons—neuro-oncology at Virtua has produced 

exceptional outcomes.

The neurosurgical team performs surgery at Virtua Our 

Lady of Lourdes Hospital, a medical center with robust 

quality control and advanced focus on high-acuity patients. 

Neuro-hospitalists manage patients requiring around-the-

clock inpatient care on the hospital’s dedicated spine unit. 

The nurse navigator guides the patient experience in a 

treatment plan that receives ongoing review by the team. 

Early, aggressive inpatient rehabilitation at the Virtua Acute 

Rehabilitation Center helps to decrease hospital length of 

stay and facilitates outpatient therapy and return  

to function.
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For emergency neurosurgical referral, call the Virtua Transfer Center  
at 856-757-3284. For neurosurgical consultation, call 888-644-4484.

The combined Penn Medicine and Virtua teams perform complex surgeries 
(conducted in the hybrid operating room with MR imaging guidance), precision 
radiation therapy, and other oncologic care to treat metastatic spinal cancer 
and primary spinal tumors.



Even with three-dimensional echocardiography, the critical measure

of regional left ventricular (LV) function has never been easy to

assess with a high level of precision. But cardiac toxicity, whether

from chemo- or radiation therapies, or both, typically manifests

most profoundly in loss of LV ejection fraction (EF). A number of

tests can indicate LVEF decline, or the risk for it, but a newer

modality in echocardiography––strain echo––is proving most

revealing and informative in providing this information.

With the increased frame rates of current ultrasound equipment, the

strain test can characterize the elastic properties of the heart, using

myocardial deformation as a measure of strength of contraction.

During systolic function, twisting mechanics of the heart create

myocardial rotation. Thus, deformation of the ventricular wall takes

place in various dimensions, principal of which are longitudinal,

radial/circumferential and torsional. In this way, strain assesses

lengthening, shortening and thickening of the heart muscle. The

test can also quantify the velocity of deformation, or “strain rate.”

Progressive myocardial conditions first affect the subendocardial

fibers of the heart, those responsible for longitudinal motion.

Subepicardial fibers, responsible for more rotational dynamics,

temporarily compensate; but, as longitudinal and circumferential

functions both degrade, patients become more symptomatic.

Strain measures change in dimension normalized to an initial length.

Global longitudinal strain (GLS) turns out to be the best measure for

detecting subclinical LV dysfunction and can identify patients who

may be experiencing ventricular damage who do not have specific

electro-cardiographic changes or myocardial enzyme abnormalities.

Peak GLS in the range of -18 percent is normal for a healthy person,

and the lower the absolute value of strain below this number, the

more likely LVEF is abnormal or at risk. Those with a reduction in
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absolute value of GLS to -16 percent or less are already

demonstrating abnormal myocardial mechanics suggestive of

damage. Strain is cost-efficient and is free of ionizing radiation. 

“Strain is an especially important checkpoint for the patient at-risk

going into therapy or who is experiencing subclinical myocardial

damage during therapy.” said Lourdes cardiologist Geoffrey Zarrella,

DO, FACC. “Using this technology, we can identify individuals who

need pre-treatment with medications or other care adjustments to

prevent further heart damage.”

Change in global longitudinal strain (GLS) tracks with loss of EF for a 

patient in this “bull’s eye” plot of strain values for each of the 17 myocardial

segments. The patient receiving cytotoxic chemotherapy had normalbaseline

strain and LVEF, but by 12 months met the criteria for cardiotoxicity. 

*page 1 image: Endocardial longitudinal strain study of a patient with 

coronary artery occlusion. Brown color indicates areas with impaired strain.

GLS was reduced in this patient to -15 percent.

Strain echocardiolographic image courtesy J. Am. Coll. Card., Volume 63, Issue 25 part A,
July 2014, Thavendiranathan P., Poulin F., Lim K., et al.

Spine-Tumor Surgical Wound Reconstruction to 
Ensure Closure and Healing

303 Lippincott Drive
Marlton, NJ 08053

Immediately after a lengthy operation to remove a 

spinal tumor, patients with complex wounds at risk for 

complications at the site benefit when a fresh, designated 

team of plastic reconstructive surgeons closes the incision. 

Infections, dehiscence, seroma, or other wound issues are not 

uncommon after significant spine surgery, especially for spine 

tumors. And, the chance of such wound problems among 

those with risk factors is much higher. Key to avoiding these 

developments is experienced, specialized, prophylactic  

wound closure at the time of surgery.

Unless a minimally invasive approach is possible, the incision 

length for tumor removal may be significant, typically 4 to 

8 inches along the length of the spine. In addition, many 

patients may need subsequent radiation or chemotherapy, 

increasing the risk of wound complications. Or, they have had 

previous radiation to the site, causing radiation-induced tissue 

damage and decreased blood flow.

“While our spine surgeons perform simple closures for a 

variety of spine patients, the oncology population is at higher 

risk for wound complications, partly because tumor removal 

typically leaves space at the site. We deem almost half of 

spinal oncology patients at considerable danger for surgical 

site problems without complex closures,” said plastic surgeon, 

Prakash Mathew, MD, who is a fellowship-trained expert in 

soft-tissue reconstruction with the Penn Medicine | Virtua 

Health Cancer Program. “Bacterial invasion of the site can be 

an extraordinarily costly setback. Likewise, patients who are 

smokers, have a high BMI, or are poorly nourished or diabetic 

are at added risk for wound complications and benefit from 

our help with closure, to complete surgery.”

The neuroplastics program uses local tissue transfer from 

superficial muscles, preferably the paraspinal muscles, 

which retains blood flow to the flap and avoids the need for 

microvascular surgery, while maintaining perfusion to the 

overlying skin for good, stable midline coverage. Skin flaps 

may complete the repair in some cases.

Negative-pressure vacuum therapy proves highly beneficial  

to healing these sites. Patients leave with one to three drains 

and take advantage of the wound vacuum for a few days.  

The small, portable, take-home wound covering and

vacuum unit removes wound exudate and other infectious 

material on a set cycle to expedite wound healing. It is 

wearable and disposable.

Preventive or salvage reconstructive plastic surgery 

procedures such as these lead to faster wound healing,  

which in turn accelerates next steps in the treatment plan  

for spinal tumors. While the cosmetic appearance of the 

resultant scars is not of foremost concern for patients, the 

team can often achieve an aesthetic result with an almost 

imperceptible scar along the incision line.
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Expert closure is used for 
a variety of spine patients 
at Virtua to ensure against 
subsequent separation 
of wound edges or 
other complications. It 
is particularly beneficial 
for spine cancer patients. 
This wound reconstruction 
shows a paraspinous 
muscle-advancement flap 
with total coverage over 
the spinal cord and spine, 
with a drainage tube.


