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Ventral and Ventrolateral Spine 
Decompression and Fusion 

Ventral spinal decompression was described by Royle as 
early as 1928. zx This approach remained unused until 1956 
when Hodgson and Stock reported the use of ventral spinal 
decompression in the treatment of tuberculous lesions. 14 Since 
then, there has been a progressive increase in the use of ventral 
and ventrolater.tl approaches for spinal decompression in treat-
ing various spinal lesions such as tuberculosis, pyogenic osteo-
myelitis, kyphotic deformities, neoplasms (primary and meta-
static) and burst fractures .5·13·29·30 The types of ventral 
approaches used for different spinal levels are summarized in 
Table 19.1 and are discussed in detail in Chapters 9 to 11. 

Ventral and ventrolateral decompression principles for 
spinal tumors are discussed in depth . This is followed by the 
management of other types of spinal pathology that require 
ventral decompression . 

SPINAL TUMORS 

Recently, the surgical management of patients with spinal tu-
mors and associated spinal cord compression has shifted from 
a laminectomy approach to ventral approaches with ventral 
decompression .5·8 ·13·33 Because most spinal tumors are located 
ventrally, a laminectomy can limit the degree of ventral resec-
tion and can exacerbate or even worsen existing spinal instabil-
ity associated with tumors that have destroyed spinal bony seg-
ments. Several authors have reported that in most cases, the 
results of ventral decompression of spinal tumors with spinal 
cord compression are significantly better when compared with 
radiation therapy (RT) alone or in conjunction with laminec-
tomy. 12·39 Dorsolateral approaches can also provide some de-
gree of ventral spinal decompression, with the advantage that 
they allow for both ventral and dorsal decompression and dorsal 
stabilization with a single exposure . Because of the limited ac-
cess of the contralateral ventral dural sac, however, this expo-
sure is more suitable in cases with unilateral spinal canal and 
vertebral involvement. The results of ventral decompression 
indicate that this is an effective method to preserve and improve 

neurologic function in patients with neural compromise from 
primary and metastatic tumors of the thoracic and lumbar 
spine_S.I3,17.34 

The principal indications for ventral decompressive surgery 
in patients with ventrally located spinal tumors are (1) intract-
able spinal or radicular pain; (2) progressive neurologic deficit; 
(3) metastatic spine lesion without a known primary site (in 
general, computed tomography [CT]-guided needle biopsy has 
supplanted ventral decompression for this indication); ( 4) 
pathologic fracture with spinal instability; and (5) impending 
pathologic fracture . In addition, the life expectancy of the pa-
tient should be 4 months or greater and the general medical 
condition of the patient should allow such a procedure to be 
tolerated. The radiosensitivity of the tumor also needs to be 
considered when deciding whether ventral decompression or 
RT should be the initial treatment. Radiosensitive tumors (e .g., 
lymphoma, myeloma, Ewing's sarcoma, or neuroblastoma) are 
initially treated with RT if the cord compression is due to epi-
dural tumor alone. With these tumors, surgical decompression 
is the initial treatment in the following situations: (1) In cases 
in which spinal cord compression arises from retropulsed bone 
fragments , spinal deformity, or abnormally aligned spinal seg-
ments as a result of bony or ligamentous destruction by tumor; 
and (2) in cases of failed RT with persistent or recurrent spinal 
cord compression. 

Surgical decompression is the primary treatment for radio-
resistant tumors (e.g., melanoma or renal cell carcinoma). 
Tumors of intermediate radiosensitivity (e.g., lung, breast, or 
prostate tumors) can also be considered for surgical decom-
pression. The decision to opt for RT or surgical decompres-
sion as the initial treatment depends on (1) the extent of 
tumor compression (e.g., multiple-level contiguous-vertebrae 
involvement may favor RT as the initial treatment) and (2) 
the degree and rate of progression of the neurologic detlcit 
(e.g., a rapidly progressive deficit is best treated by early 
surgical intervention in order to prevent further deterioration 
from the compressive mass) . 
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Table 19.1 Clossrficotion of Ventral Surgical Approaches 

SPINAL SEGMENT SURGICAL APPROACH 

Cervicothoracic 
C7-T2 (see Fig. 19.11) 

Extended ventral cervical (division of strap muscles) 
T ransstemal 
Cervicosternotomy ("trapdoor'' approoch) 

Upper Thoracic High dorsolateral thoracotomy (third rib approach with mobilization of scapula) 
T2- T5 (see Fig. 19.10) 
T6- Tl2 (see Fig. 19.2-1 9.7 & 19.9) Dorsolateral thoracotomy 

Thoracolumbar 
T12- L2 (see Figs. 19.1 & 19.8) 

Transthoracic/ retroperitoneal with tenth to twelfth rib resection; division of dia-
phragm 

Lumbar Retroperitoneal/Rank 
L2-L5 T ransobdominal 

Lumbosacral Ventol retroperitoneal ("pelvic brim" approach) 
L5- socrum 

Preoperative Assessment 

Initially, plain spine radiographs (anteroposterior and later.11) 
are used to determine the spinal level and extent of tumor 
involvement. The spinal alignment can also be observed from 
these tllms. A CT with and without intravenous contr.1st at the 
appropriate spinal levels allows the degree of bony destruction 
of the spinal column to be defined. Although magnetic reso-
nance imaging (MRJ) is less precise than CT in outlining bony 
destruction, it provides the most precise means for illustrating 
the site and degree of cord compression by tumor or bone (Fig. 
19. 1). Myelography and postmyelography CT can be used when 
MRJ is not available or is contraindicated. 

To avoid complications from intr.1operative and postopera-
tive instability of the spinal column, it is important to assess 
the spinal stability of the spine before performing a vertebral 
decompression. Stability can be considered in terms of the 
three-column theory, after the extent of bony destruction pro· 
duced by tumor has been determined from imaging.1u 7 Single-
column involvement can be considered relatively stable. The 
additive destabilizing effects of decompression , however, must 
factor into the decision-making process. 

Anterior-column and middle-column involvement are the 
most common t1ndings in symptomatic patients with spinal tu· 
mors and are frequently associated with some degree of verte-
bral body collapse and bony retropulsion into the spinal canal 
(Fig. 19.1A). If these conditions are treated by corpectomy, 
with a strut graft used for fusion (Fig. 19.1 B & C), stability of 
the spinal column can be achieved . 

When dorsal elements, in addition to anterior-column and 
middle-column elements (three-colqmn involvement) , show 
bony destruction, the spinal column is considered highly un· 
stable. This has important implications for subsequent de-
compression and fusion . Corpectomy and vertebral replace-
ment techniques will result in persistent dorsal element 
instability. This can prevent subsequent fusion and result in 
failure of the ventral t1xation . To avoid such complications, 
these cases should also be stabilized dorsally with further dorsal 
decompression, if necessary. 

Assessment of stability, when planning surgery for spinal 
tumors, must also take into account the presence of angula-
tion and malalignment.~7 It is also important to consider the 
nature of the tumor in terms of its capacity to infiltrate 
and destroy bony tissue as well as its response to RT or 
chemotherapy. 

Preop erative Angiography 
and Embolization 

In patients with known vascular tumors (e.g., melanoma, renal 
cell carcinoma, metastatic thyroid tumor, or primary giant cell 
tumor) or in patients in whom imaging suggests a relatively 
vascular tumor, angiography, with a view to embolization, is 
recommended. If these tumors are amenable to embolization , 
this should be performed within 48 to 72 hours of surgery. 

Figm·e 19.1 lA ) Proton density and TTweighted sagittal MRI image of metastatic carc inoma 
of the breast to the T 12 vertebral body w ith angulation and severe spinal cord compression. 
IB & C) Postoperative lateral and anteroposterior radiographs after Tl2 vertebral body 
resection showing the placement of a rib bone graft, methylmethocrylote, and Konedo 
instrumentation . Postoperatively, the patient recovered full neurologic function and was pain 
free . In view of the isolated vertebral body involvement, it was believed that good long-term 
survival was possible !hence the use of addi tional bone graft in the reconstruction) The patient, 
however, died of systemic metastatic cancer 8 months postoperatively . 
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- · 
Figure 19.2 Patient is in the lateral position , and a dorsolateral 
thoracotomy skin incision is placed below the scapula . 

Surgical Mauagement 

INTRAOPERATIVE MONITORING AND ANESTHETIC MAN· 

AGEMENT The authors recommend electrophysiologic moni-
toring, inc luding somatosensory and/or moto r evoked poten-
tials, although the benefits of these techniques have not been 
definite ly proven. In approaches of the upper and middle tho-
racic spine, a double lumen endotracheal tube allows the lung 
in the operative field to be deflated , improving the surgical 
exposure . In lesions of the lower tho racic and thoracolumbar 
regions, the lung can be easily retracted. Invasive arterial pres-
sure monitoring and CVP monitoring is recommended. 

PosiTIONING Patients are positioned in the full lateral de-
cubitus position (Fig. 19.2) with an axillary roll placed under 
the dependent axilla in order to prevent neurovascular compro-
mise. 

INCISION AND EXPOSURE Two important factors at this 
point in the procedure are the side of approach and the level 
of the spine that is involved. 

The decision to perform a right· or left-sided skin incision 
and approach should be directed by the side of the spine with 
greater tumor involvement, otherwise exposure to the spinal 
tumor would be more limited. If neither side is predominantly 
involved by tumor, the spine is generally approached from the 
right side in order to avoid the arch of the aorta at o r above 
the T5 vertebr.tl segment . Below T5 , the spine is generally ap-
proached from the left side . 

Lesions involving the cervicothoracic (C7 to T l ), upper tho-
racic (Tl to T5) , lower tho racic , thor.acolumbar (Tl 2 and Ll ) , 
and lumbar and sacral (L2 to sacrum) segments require specific 
approaches (see Table 19.1) and consider.ations that have been 
described in earlier chapters. 

SPINAL 
DECOMPRESSION 

Spinal decompression requires a sequential approach that can 
be divided into four stages. 

Exposure 

The pleura is sharply incised and reflected . A rib head that over-
lies the level of the pathology in the midax illary level is resected. 
The segmental vessels at the level of the pathology and of the 
vertebral bodies above and below the lesion (Fig. 19 .3) are 

ligated and divided d ose to the origin from the aorta . Division 
of segmental \·essels over the vertebral body close to the aorta 
avoids vascular compromise of the spi nal cord resu lting fro m 
the presence of collateral vessels that anastomose in-the neural 
fo ramen. The pe riosteum is reflected medially, and the anterio r 
longitudinal ligament is identified and inc ised. 

Ve1·tebral Body Decompression 

The intervertebral discs above and below the involved vertebral 
body are identified and resected initially by sharp dissection 
(Fig. 19 .4) , and furth er disc material is cleared with curettes 
and pituitary rongeurs. The ipsilateral ped icle and its continua-
tion into the vertebral body is identified by removing I to 2 
em from the head of the rib. The pedicle is an important marker 
for the orientation and position of the spinal canal. With the use 
of sharp curettes, rongeurs, and a high-speed drill , the vertebr.tl 
body is resected ventrally to dorsally, except for a small rim 
of the ventral po rtion of the vertebr.tl body. Resection of the 
vertebral body can progress as far as the opposite pedicle (Figs. 
19 .5 and 19.6), and the entire dorsal aspect of the vertebral 
body can be removed . Suffic ient bone needs to be removed to 
clear the posterio r longitudinal ligament of any compression . 
The dissection can also be continued dorsolaterally to allow 
decompression of the spinal nerve roots. Adjacent segments 
of vertebrae w ithout evidence of vertebral bony collapse or 
associated spinal cord compression are not resected . 

Rostrocaudal Dissection 

Cartilaginous endplates and the central regions of cancellous 
bone of vertebral bodies adjacent to the carpectomy site are 
removed using a small high-speed burr or curettes (Fig. 19.7). 
Osteotomes and rongeurs may also be used depending on the 
bony consistency. This allows troughs to be created in the verte-
bral bodies above and be low the carpectomy site to allow sub-
sequent reconstmction w ith a bone graft or acrylic . 

Intraspinal Decompression 

After adequate bony resection and decompression and removal 
of all devitalized bone and tumor tissue , the p osterior longitudi-
nal ligament is resected to expose the dura mater that encloses 
the spinal cord and segmental nerve roots. Any tumor or bone 
impinging on the dural sac or nerve root is carefully removed 
to allow decompression of these stmctures. Radical tumor re-
section and decompression should be the goal of surgery. In 
patients w ho have received RT previously, the posterior longi· 
tudinal ligament is frequently adherent to the dura mater and 
may be difficult to separate . In these cases, it may be advisable 
to leave it in situ. After decompression, the dura mater is cov-
ered w ith Gelfoam fo r protection. 

Avoiding Complications 
During Spinal Decompressio11 

INADEQUATE SPINAL DECOMPRESSION inadequate de· 
compression reduces the chance of adequate neurologic recov-
el)' and carries the risks of incomplete tumor resect ion. It is 
important that the decompression be performed to the contra-
lateral pedicle . 

., 
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Figure 19.3 Exposure of the thoracic spine a fter entry into the thoracic cavity and placement 
of o self-retaining chest retractor . The parietal pleura has been separated from the ribs and 
spinal column with the segmental vessels along the side of the vertebrae identified. 

NEURoLOGic IN.JURY A careful , staged approach to spinal 
decompression as described, with adequate exposure and identi-
fication of segmental vessels, nerve roots , and dural tube will 
markedly reduce the risk of nerve root and spinal cord injury. 
Although the value of evoked-potential monitoring has nat been 
firmly established, the authors routinely record multimodality 
evoked potentials during ventral and ventrolateral decom-
pressive surgery. 

DuRAL TEARs Occasionally a dural tear may occur as are-
sult of poor surgical technique while the tumor is being dis-
sected from adjacent dura mater or because of inadvertent entry 
into the dura mater. In these cases, the precise site of dural tear 
should be identified and the tear repaired with a nonabsorable 
suture (e .g., 4-0 Neurolon [Ethicon)). In less discrete or poorly 
visualized dural tears, fibrin glue can be layered over the cere-
brospinal fluid leakage site o f the dura mater, and subcutaneous 
fat can be placed over this to allow adherence to underlying 
dura mater. A lumbar drain should be placed for 5 days post-
operatively to facilitate dural closure . 

EXCESSIVE EPIDURAL BLEEDING DR BLEEDING FROM 

TuMoR Preoperative angiography and embolization of vascu-
lar tumors reduces the risk of such intraoperative bleeding. 
After careful identification and mobilization, segmental vessels 
above and below the carpectomy site should be ligated and 
cut in order to avoid bleeding from these vessels when the 
vertebral bodies adjacent to the carpectomy site are spread 
apart. Other sites of epidural bleeding should be identified and 
hemostasis attained with bipolar coagulation. 

SPINAL 
RECONSTRUCTION 

Graft Material 

The decision regarding the type of material to use for spinal 
column reconstruction depends on the nature of the lesion and 
the patient 's life expectancy. In cases of trauma, for benign 
lesions, or for patients with malignant tumors who have a rela-
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Figure 19.4 After a thoracotomy via resection of a rib located one 
level rostra fly, the pleura is reflected off the ventral spine . The segmental 
vascular bundles ore isolated and ligated as shown. Vertebral de-
compression of the tumor begins by the excision of intervertebral d iscs 
above and below the involved vertebra . Following this , l to 2 em of 
the rib head is dril led down to expose the ipsilateral pedicle. 

tively long life expectancy (greater than 2 years) , reconstruc-
tion is best performed using autogenous bone from the iliac 
crest or rib for single vertebral body defects. If two or more 
vertebral levels are involved with the neoplasm, an allograft 
(e.g., from fibula or humerus) can be used . It is often useful to 
supplement allograft with local autograft (Fig. 19.8). 

In patients with malignant disease and a short life expec-
tancy, autogenous bone grafts have certain disadvantages. (I) 
Because life expectancy is usually less than I year, solid bony 
fusion over a long term is unnecessary. (2) The use of adjunctive 
radiation and chemotherapy will slow or even prevent the bony 
fusion needed for stability. (3) Any remaining local tumors may 
infiltrate the bone graft and weaken the construct . (4) Autoge-
nous donor sites may not be suitable because of tumor involve-
ment . 

For these reasons. in patients with malignant disease and 

short life expectancies (less than I year). syntheric construcrs 
using polymethylmethacrylate (PMJVlA) are used . 

Reconstructiou Technique 

The aim of reconstruction techniques is to proYide solid fixation 
to adjacent spinal segm~.:nts . Failure of th~.:se constructs is usu-
ally the result of reconstruction material dislodging at proximal, 
distal , or both ends at which it fits into adjacent spinal segments. 
Postoperatively. early spinal changes in the cancellous bone of 
aujacent vertebral segments, seen on MRI scans. can be an early 
indication of potential h1ilure of these regions to anchor the 
construct. Another important situation is one in which adjacent 
vertebral segments are involved with disease but are not col-
lapsed and are not causing spinal cord compression. PMMA can 
be used to strengthen the adjacent bone. Alternatively. supple-
mental dorsal instrumentation may be required . 

SYNTHETIC CONSTRUCTS The technique of Errico and 
Cooper, in which PMMA is pressure injected into a Silastic tube 
that is fit into the vertebral body defect , is ideally suited for 
metastatic lesions (Fig. 19. 9)-" Silastic tubing of varying diame-
ters (typically 15 to 20 mm) is cut to a measured length (from 
the outer edge of the upper and lower troughs of adjacent 
vertebral segments to the corpectomy site). One 6-mm-cliameter 
hole is made in the center of the tubing with a rongeur, and 
three small holes are made laterally, two at the rostral enu and 
one at the caudal encl . Small bites are also made at the ends of 
the tubing to allow extrusion of cement overflow. The three 
smaller lateral holes allow air bubbles and excess cement to 
flow out easily. The side of the Silastic tubing facing the spinal 
cord is free of the central and lateral holes to avoid cement 
extrusion into the spinal canal. The Silastic tubing is passed 
into the space between two adjacent vertebral bodies at the 
corpectomy site and positioned so that there is no bending of 
the tubing that could obstruct cement flow. Low-viscosity, 
slow-curing PMMA is prepared and is kept in a large 50-ml sy-
ringe, and when it has become semiliquid , the PMMA is injected 
through the center hole of the Silastic tubing to fill the tubing 
until PMMA can be seen passing out from the ends of the tube 
(see Fig. 19.9). The tube must be observed carefully to avoid 
spilling the PMMA into the spinal canal. Curved Pentlelcl dissec-
tors can be useu to protect the dural tube . As the PMMA under 
the Silastic tubing becomes harder, more PMMA is prepared 
and placed ventral and lateral to the Silastic tube until it is 
continuous with the borders of the upper and lower vertebrae . 
During polymerization and hardening of the PMMA, copious 
saline irrigation is used to help dissipate the heat. Hemostasis 
is attained with bipolar coagulation . 

Using Silastic tubing instead of K-wires , in conjunction with 
PMMA, for reconstruction of the vertebral body defect has cer-
tain advantages: First, the pliable Silastic tubing can be posi-
tioned with its ends sitting against the graft beds of rostral and 
caudal adjacent vertebrae . This ensures that the tubing is an-
chored against the aujacent vertebral bodies and does not re-
main unanchored in an open defect , thus reducing the risk of 
extrusion of the cement into the spinal canal and enhancing 
fixation to the adjacent vertebral column. Second, passing 
PMMA into the cancellous bone of adjacent vertebral segments 
further reinforces the vertebral bodies above and below the 



corpectomy site. Third , the pliable plastic with hardened PMMA 
becomes a long rigid construct that encompasses the length of 
the corpectomy site defect to allow anchorage into adjacent 
vertebrae . This reduces the risk of the construct dislodging from 
th is position . 

Degree of Vertebral Involvement 

Most forms of metastatic spinal disease usually involve the verte-
bra l body. When there is significant involvement of the dorsal 
elements, dorsal resection of the dural sac can be performed 
h)' laminectomy as the second stage of a ventral procedure 
(performed at the same time or at a later date) . In these cases, 
supplemental dorsal instrumentation is recommended to pre-
vent subsequent spinal instability, spinal deformity, or exces-
sive spinal movement that may predispose to loosening and 
dislodgment of the spinal construct at the corpectomy si te. The 
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Figure 19.5 Axial section through vertebra involved with 
spinal tumor showing the extent of bony decompression 
necessary to allow adequate tumor resection . 

authors' preference is to use universal fixation rods extending 
three levels above and two levels below the carpectomy site . 

BONY GRAFT FUSION 
IN MALIGNANT AND 
NONMALIGNANT 
DISEASE 

In patients with nonmalignant disease or with malignant disease 
with a relatively longer survival period (usually greater than 2 
years) , a bone gr.tft is used to supplement the synthetic con-
struct described above (see Fig. 19. 1 ). 

Fusion 

DISTRACTION After initial vertebral decompression , verte-
bral distraction is attained by using a vertebr.tl distracter or by 
applying distraction after p lacing vertebral screws. 

Figure 19.6 Rema ining vertebra after bony 
decompression and tumor removal showing that the 
decompression extends from the ipsilateral pedicle to the 
contralateral pedicle . 
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Figure 19.7 After tumor resection , the end·plotes and cancellous 
bone of adiacent vertebral bodies are removed to the degree shown 
!dotted line) using an angled high·speed drill or angled curettes. 

GRAFT SITE PREPARATION The end-plateS Of vertebra( 
bodies adjacent to the decompression site are prepared to ac· 
cept a graft . The underlying cancellous bone should not be 
exposed by complete removal of the endplates because this 
will reduce the mechanical supporting ability of the vertebral 
body and increase the risk of the graft penetrating the weak-
ened vertebral bodies. The rostral and caudal endplates are of 
different shapes. This must be borne in mind with selective 
drilling to ensure that the graft site has parallel surfaces with 
adequate cortical bone remaining to support the graft. One 
common mistake is the failure to remove sufficient ventral and 
dorsal lip, resulting in a central gap between the bone graft 
and vertebral endplate. Another mistake that has more serious 
consequences is the " ramp effect" that occurs when excessive 
bone is removed from the ventral two-thirds of the lower verte-
bral body. This results in a graft site that is longer ventrally than 
dorsally, predisposing to ventral dislocation of the graft. 

Grafting 

A firm . well-fitted graft is the result not only of a well-prepared 
graft site but also of a well-proportioned , appropriately sized 
bone graft . A caliper and a depth gauge should be used to mea-

sure the length and de pth of the graft site accurately in order 
to determine the dimensions of the bone strut. The depth of 
the graft site is measured from the dorsa l cortex to the ventral 
cortex along the midline of the vertebral body. The len!,,''lh of 
the graft site is measured with the vertebral bodies maximally 
distracted and is the distance between the endplates . 

A tricortical iliac crest bone graft can be used up to a two-
level corpectomy. More extensive decompressions may necessi-
tate the use of a humeral or t1bular allograft . Such an allograft 
strut has greater biomechanical strength than iliac crest , with 
a fusion rate similar to that of autologous bone, although the 
high cortical bone content means that it may take up to a year 
for the graft to incorporate 2 A supplemental local autograft 
(e.g., from rib or vertebral body) will enhance the rate of fusion 
when using allografts (see Fig 19.H). If grafts are taken from 
the iliac crest , the osteotomies should be perpendicular to the 
surface of the iliac crest and parallel to each other. A double-
bladed oscillatory saw is useful in obtaining parallel surfaces. 
When these grafts are to be used tiJr subtotal or total vertebral 
body replacement , several extra millimeters should be taken 
to allow for further reshaping. In the midthoracic and upper 
thorJcic spine, rib strut grafts taken at the time of the thoracot-
omy are usually adequate . 

The graft is tamped into position with the vertebral bodies 
distracted and should fit without excessive force or hammering. 
The position of the grJft should be checked by placing a blunt 
hook alongside the graft . Small pieces of cancellous bones Gill 

be gently impacted into the remaining gaps. However, care 
should be taken to avoid spinal canal compromise or compres-
sion of neural structures by these smaller pieces of bone. It is 
important to remove any irregularities of the anterior surface 
of the vertebral bodies with a drill so that the plate Gill sit 
flush up against them. A greater plate-to-bone contact allows 
increased structural stability of this construct. 

Avoiding Complications 
Related to Fusion 

Specific complications relating to fusion are an important con-
sideration for reducing the morbidity that can be associated 
with this procedure. 

HEMORRHAGE Although hemorrhage cannot be totally 
avoided, it is important to minimize the amount of blood loss 
during fusion , by giving special consideration to the following 
three factors . 

PosiTIONING Care in positioning the patient correctly on 
the operating table will avoid unnecessary pressure on the abdo-
men. This is particularly relevant in the lateral or prone posi-
tions and is thought to be related to a reduction in vena cava 
obstruction, which allows veins in the lower extremities to 
drain into the inferior vena cava and not be diverted to the 
parJvertebral plexus. 

TIMING Dr ENDPLATE PREPARATION Because endplate 
prepamtion and decortication may be associated with addi-
tional blood loss, this should only be done after the bony expo-
sure has been completed , soft tissue has been excised. and 
bone graft has been harvested . Bleeding from decortication sites 
should not be treated with bone wax because this reduces the 



Spine Decompression and Fusion 275 

Figure 19.8 (A) Proton density sagi ttal MRI scan illustrating on ll burst 
fracture wi th compression of the conus. (8 & C) Postoperative anteroposterior 
and lateral radiographs after anterior decompression and stabilization using 
bone graft (combination of humeral allograft and rib autograft) and Koneda 
instrumentation 
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Figm·e 19.9 After the Silastic tubi ng is inserted into the sp inal defect, 
a syringe is used to fill the tube with slow-curing, low viscosity polymeth-
ylmethacrylate. 

capacity fur osteogenesis . 10 Excessive bleeding may be con-
trolled with Gelfoam, and it usually settles after the graft is 
inserted . 

SEGMENTAL VESSELS To avoid inadvertent injury and ex-
cessive bleeding, the segmental vessels should be clearly identi-
fied and dissected so that they may be suture ligated and divided 
in a controlled safe manner. In the lower thoracic and upper 
lumbar region. the artery of Adamkiewicz and other radicular 
arteries supplying the anterior and posterior spinal arteries can 
be identified by preoperative selective segmental vessel angio-
grams in instances in which there is a concern that these vessels 
may be at risk during the approach . The authors usually reserve 
preoperative spinal angiography for cases with a longstanding 
fixed kyphotic deformity in which the spinal cord blood supply 
may be tenuous or for cases in which preoperative embolization 
is desired . 

PsEUDARTHROSIS Pseudarthrosis refers to a lack of bony 
union and may account for a clinically poor result . It must also 
be remembered . hmvever, that fibrous pseudarthrosis may limit 
spinal movement and allow a good clinical outcome with symp-
tomatic relie f. Moreover. even when bony fusion has occurred, 
paticnts can remain symptomatic. Meticulous attcntion to graft 

sitc preparation and usc of autograft whcrc possible cnhanccs 
fusion rates. In cascs of traumatic ksions. the suppleme ntation 
of the fusion with local vertcbral body autograft that is ost coin· 
ductive may be appropriate . 

HARVESTING AUTOGENOUS ILIAC CREST BONE Thc 
iliac crest is the most common site from which bone grafts are 
taken . Consideration of the following complications during this 
proccdurc may help reduct: thc donor site morbidity that may 
be associatcd with this procedurc. 1" Donor site pain is com-
mon , can continue h>r more than 3 months, and is related to 
the degree of dissection . 

Cosmetic deformity is a problem that is associated wi th a 
full-thickness graft taken from the crest and that affects the crest 
contour. When larger grafts are taken and cosmetic deformity 
becomes a concern . three techniques are useful in preventing 
crest a I deformities: (I) the trapdoor method uses the crest as a 
hinge, (2) the subcrestal window avoids resection of the rostral 
margin of the crest: and (3) oblique sectioning of the crest 
allows the crest to be reconstituted .·'H 

Although infection is not a major concern , it does occur 
occasionally. A deep wound infection at the iliac do nor site is 
treated like other wound infections adjacent to bone , because 
it will require drainage, irrigation , and appropriate antibiotic 
coverage. 

Hematoma is not uncommon at the wound site. Gelfoam or 
bone wax can be used, but microcrystalline collagen is best for 
reducing bleeding from cancellous bone .-~ Suction dr.tinage may 
reduce the incidence of signit1cant wound hemato mas to less 
than I percent . 

Gait disturbance with a limp or abductor lurch as a result 
of considerable stripping of the outer table muscles can cause 
hip abductor weakness. With bone graft taken from the dorsal 
crest , patients may have difficulty with hip extensio n, which 
is evident when climbing stairs or rising from a chair. 

Stress fractures can occur after full -thickness grafts are taken 
from the anterior iliac crest. Stress fractures, as a result of the 
pull from the sartorius and rectus femoris muscles, can be 
avoided by harvesting the graft well away from the anterior 
superior iliac spine. Moreover, taking long strips of bone along 
the iliac crest increases the risk of ilium fracture . 

Perforation of the peritoneum can occur with a ventral ap-
proach to the inner table of the iliac crest because the perito-
neum is closely related to the inner surface of the abdominal 
wall and iliacus muscles. Herniation of abdominal contents can 
occur after removal of full -thickness grafts that include the iliac 
crest. 

Injury to the lateral femoral cutaneous nerve of the thigh 
can be avoided by placing the skin incision and continuing the 
dissection well behind the anterior superior iliac spine, because 
this nerve passes under the inguinal ligament immediately ven-
tr.tl to it . 

INSTRUMENTATION 

The need for supplementary instrumentation depends on the 
spinal level involved and the degree of bony involvement. 

T1 to T9 

When the corpectomy involves the thoracic spine alone . sup-
plementary instrumentation is generally not necessary because 
the thoracic spine , unlike the lumbar spine, is supported by 
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Fig m·e 19.10 lA) Proton density and TTweighted sagittal MRI scan showing a T4-T5 fracture 
dislocation wi th angulation and spinal cord compression in a 24-yeor-old woman wi th an 
mcomplete spinal cord injury. A left third rib thoracotomy approach was used to perform a 
ventral decompression and reconstruction w ith rib autograft . In view of the three-column injury 
with assoc iated rib fractures, posterior instrumentation lAO Universal Spine System) was 
performed 18) Postoperative lateral radiographs show correction of the kyphotic deformity with 
poster1or segmental stabilizat ion . 

the rib cage . However, if there is thr<::e-column involvement, 
addi tional instrumentation will be necessary (Fig. 19. 1 O)_r. For 
the upper thoracic spin<:: (TI to T3). ve ntral cervical plates can 
be used (Fig. 19.11). 

no to L5 

The T 12 \"ertebral body and lumbar spin<:: receive little or no 
additional support from the rib cage, and in this region th<::re 
is a grea ter degree of extension of the spine. Ventral instrumen-

tation is n<::cessary to suppl<::ment the reconstruction and to 

prevent excessiv<:: extension that can lead to extrusion of th<:: 
graft or synthetic construct . 16

·
17

•
2 1 

Supplem.ental Ventral Instrumentation 

The rationale for using ventral instrumentation can be under-
stood best by considcring the biomechanics of the ventral fixa-
tion d<::vice . Shono et al·" and Gcrtzbein 11 have described the 
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A 

B c 
Figure 19.11 (A) Gadolin ium-enhanced T 1-weighted sagittal MRI scan of a patient with 
tuberculosis of the cervicothoracic iunction showing vertebral body involvement of T l and 
extension into the spinal canal wi th severe spinal cord compression and paraspinal extension . 
Surgical exposure of this lesion was ach ieved via a right-sided cervicosternotomy approach . 
(8 & C) Postoperative T 1-weighted sagittal MRI scan and lateral ceNical spine radiograph 
after vertebral body resection and stabil ization with an il iac crest bone graft and Synthes 
plate . 



bit>mcclunics of thoracolumbar ventral fixa tion devices when 
lo>> of ant erior and middle column int<:grity is p resent. Tht· 
Kancda d<:l'ic<: , 11

' w hic h has two cross-fixed rods linked to fo ur 
, crtchr:t l body screws (see Figs. I 9 . 1 and I ').l:!) allows rigid 
stabilizat ion agai nst forces of axial compression , flex ion, exten-
~ion , and ro tat ion. The quadrangular construct c reated by the 
two indep<:ndent rods linked by the two c ross-fixed bars pro-
' ide'> greater rcsistanc<: to tlexion-ex te nsio n and rotation than 
a ~ingle rod system. suc h as the Ziel ke system. The insertion of 
the ve rtebral body screws in nonparallel ( triangula r) alignment 
controb ventral and downward displace ment . In tht: vt:ntrally 
de~tahi li zed spine , the Kaneda construct provides supe rior fixa-
tion co mpared with dorsal instrumentation (such as a laminar 
hook or pedicl<: screw systems), espt:cia lly against fl exion and 
axial compression forct:s . If disruption of dorsal elements is 
pre~en t , ventral instrume ntatio n alo ne is insuftlci<:nt to provide 
~ t abi lit y (see Fig. 19. 1 0) . Most important , irrespecti v<: of the 
rigidity of instru mentation , the spinal construct w ill eventually 
fail un less solid bony fusion occurs. One of th t: kt:y concepts 
of , ent ra l fusion is that the bont: graft sho uld b<: placed under 
com pression to allow grt:att:r graft stability and fusio n to adja-
cent vertebra l bodies.·"' 

Instrumentation Technique 

The basic principle entails inserting screws into the midpoint 
of the vent:bral bodies above and below the corpecto my sitt: 
and connecting these by a rod or plate. Initially Kostuik-Harring-
ton instrumentation was used . This has been supplanted by the 
Kaneda and Z-plate syste ms. The Kaneda syste m is best used 
between T I 0 and L4. Above TI O, the small size of the vertebral 
bodies may make screw placement difficult , although the au-
thors have placed the screws as high as T6 in selected cases. 
Below L4, the iliac veins and o rigin of the inferior vena cava 
tend to impede tht: safe placeme nt of the Kaneda system. The 
Z-plate system, which has a lower profile , has recently been 
modified to allow ventral instrumentatio n of the midthoracic 
and lower thoracic spine . 

O T HER SPINAL 
P A THOLOGY 

In addition to metastatic spinal disease, several othe r co nditions 
require ventral spinal decompression and are discussed below. 
Beca use the p rinciples ofventr.J! spinal decompressio n , fusio n, 
and instrumentation are similar, only facto rs that are unique to 
these situations are outlined . 

Osteomyelitis of tbe Spine 

The fo llowing are the most common infectio ns of the spinal 
column : (I ) infect ions caused by pyogenic o rganisms (StajJby 
lococcus aureus and colifo rm bacilli are the most commo n pyo-
genic bactcria fo und); (2) infectio ns caused by fungi (actino my-
cetes and blastomycetes are the most common organisms); and 
(3) tube rculosis (Pott 's disease) (see Fig. 19 . 1 I) . 

These organisms usually reach the spinal column by hema-
togenous spread . In fec tio n becomes symptomatic as a result of 
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ne ura l compromise from an associated extrad ural abscess or 
a bo ny deformi ty from vertebral collapse w ith ad jac<:nt bone 
overgrowth that compromises th t: spinal canal (gibbus forn~a

tion) . Occasionally, spinal operatio ns ca n resul t in osteomye-
litis. 

Patients w ith osteomyelitis usually present wi th hack pain . 
local spinal te nderness. and paraspinal muscle spasm. Associ-
ated fevn and leukocytosis is commo n. A charac teristic early 
radiographi <: finding on lateral and ant eroposterior spine film s 
is erosion of several adjacent vert ebral bodies with collapse and 
involveme nt of associated intervertebral discs. Ho ne scans art: 
usually positivc at regions of vertebral infec tio n and the serum 
alkaline phosphatase level is ofte n elevated . 

In these infective cases, it is important to assess the degree 
of spinal canal narrowing from verteb ra l collapse or gibbus 
formati on by using ax ial CT. In th<: abst:nce of spinal canal 
narrowing, an extradural abscess or granulo ma is the likely 
ca use of spinal symptoms. MRI o r myd ography to delineate 
ne ural (spinal cord o r nerve root) compromise is also indicated 
in tht:se patie nts bdore surgical decompression. 

Surgical dt:compressio n is indicated in patients with progres-
sive sympto ms of spinal cord compression . The thoracic region 
is th t: most common site of osteomyditis, and dorsolateral 
spinal approaches (e.g. , costotransversectomy) usually allow 
adequate spinal decompression. Occasionally, ventr.tl decom-
pressive procedures are necessary when there is (1) progressive 
spinal compression; (2) osteomyelitis of the cervical spine; (3) 
spinal infections with kyphotic angulation in the lower lumbar 
spine, in which a retro pt:rito neal approach w ith corpectomy 
can be performed; and ( 4) extensive involvement of the verte-
bral body that cannot be adequately decompressed by the dor-
solateral approach (see Fig. I 9.1 1) . 

The method of vertebral decompression and reconstruction 
is similar to that described earlier. Th e use of autogenous bone 
is favored in the st:tting of osteomyelitis. Internal ftxation can 
be used with assur.tnce, even w ith active infection , provided 
a good local debrideme nt is achieved . For pyogenic infections, 
appropriate intravenous antibiotics are necessary for 4 to 6 
weeks, follow ed by or.tl antibiotics, unti l the infection resolves 
both clinically and r.tdiogr.tphically. Some patients with tuber-
culosis of the spine and mild neurologic signs of sp inal cord 
compressio n improve w ith anti tuberculo us drugs and rest, 
w ithout requiring surgical decompressio n. However, careful , 
close ne urologic fo llow-up is required to ensure that symptoms 
are not progressive . It is important to remember that spinal 
infec tions can result in spinal cord symptoms w ithout actual 
spinal cord compressio n. This occurs as a result of vascular 
thrombosis secondary to the intlammato ry p rocess. It is impor-
tant , the n , to confirm radiologically any evidence of spinal cord 
compression because these patients do not benefit from surgi-
cal decompression. 

Kyphotic Deformities 

Ventral corpectom y and fusion allow the correctio n of severe . 
symptomatic deformities. Surgical exposures are performed as 
descri bed above , depending on the spinal level of the defo r-
mity. A ventral release w ith section of the ante rio r longi tudinal 
ligament and discectomies is helpful for correcting the defor-
mi ty . The adjacent discs involved in the '-l 'Phosis are identified 
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and excised . anti autologous bone (cortical illiac bone, section 
of rib. or e\Tn fibula) is used for bone struts. This is supple-
mented by ventral instrumentation to allow early ambulation 
of the patient . Most severe fixed kyphotic deformities require 
supplemental dorsal instrumentation and fusion . 

Resection of Hemivertebra 

A hemivertebra may become symptomatic anti cause a severe, 
progressiv<: deformity of th<: spine with neurologic compro-
mise.'! This usually occurs when the anomaly lies low in the 
lumbar spine and results in congenital scoliosis with the hemi-
vertebra as the apical part of the cun•e . The hemivertebra is 
resected ventrally to dorsally, back to the level of the epidural 
space, with the base of the pedicle also resected . An autologous 
bony strut graft \Vith ventral instrumentation can be used for 
stability. A second operation or, at the same setting, a dorsal 
approach is used to resect the dorsal clements of the hemiver-
tebra . 

Thoracic and Thoracolumbar 
Fractures 

These fractures can be approached by a ventral , ventrolateral 
(see Figs. 19.8 and 19.1 0), dorsolateral , or dorsal approach de-
pending on certain features . •. ~ ..... l 5 When lesions are ventral in 
the thoracic spine, options available for surgical exposure that 
allow decompression and stabilization include costotr.ms-
versectomy, a lateral extracavitary approach, a transthoracic 
extrapleural approach , or a transthoracic transpleural ap-
proach. The authors favor the latter approach when neural de-
compression is an important goal , as in the patient with incom-
plete spinal cord injury (see Figs. 19.8 and 19. 1 0). For burst 
fractures at the thoracolumbar junction, a transthoracic/retro-
peritoneal (tenth rib approach) exposure is used to achieve 
ventral decompression and reconstruction (see Fig. 19.8) . For 
midlumbar fractures (L2 or L3), a retroperitoneal approach is 
used . Low lumbar fr.tctures (L4 or L5) are approached via a 
dorsolateral approach because the nerve roots may be retracted 
with greater facility to allow easier decompression . 

The transthoracic and retroperitoneal approaches allow a 
single staged procedure with decompression and removal of 
pathologic material ventral to the dur.t mater over several verte-
bral segments and reconstruction with bone graft and instru-
mentation . Three-column injuries necessitating the use of ven-
tral decompression require supplemental dorsal instru-
mentation (Fig. 19 . l 0). 

DECOMPRESSION AND STABILIZATION Surgical eXpO-
sureS to other thoracic and lumbar levels (Tl to T3 and T3 
to L2) are described in Chapters I 0 and I I . The fractured or 
retropulsed bony segment is identified under the microscope 
and removed using curettes and a high-speed air drill. The inter-
vertebral discs and end-plates of adjacent vertebral bodies are 
removed ro allow adequate fusion of the bony graft inserted 
between the intact adjacent vertebral bodies above and below 
the decompression . Certain important principles should be ob-
senred in spinal decompression associated with spinal trauma 
or fractures . 

The decompression can often be performl·d without 1-emm·-
ing the entire vntehral body. The aim is to remon~ only th <: 
bony segment that is compromising the spinal canal. ~ I sing a 
high-sp<:ed burr. this can be performed by drilling away the 
bone ventral to the bony segment that protrudes into the spinal 
canal. This creates a vacant area ventral to the bony fragment 
impinging into the spinal canal. 

The retropulsed fragment can then be gently pushed away 
from the ventral aspect of the dura, using an angled curette. 
into th<: empty ventral space . This technique is similar to that 
used for the removal of a ruptured thoracic disc. For decompres-
sions for fractures , however, one-third to one-half of the verte-
bral body should be resected to allow adequate spinal de-
compression. 

After a herniated disc or retropulsed bony fragment is re-
moved, the spinal column needs to be stabilized. The segmental 
vessels of vertebral bodies above and below the fracture disloca-
tion should be suture ligated close to the midline to allow these 
segments to be instrumented. An adequate subperiosteal dissec-
tion of the vertebral body allows the distal side of the vertebral 
body to be palpated while placing screws so that excessive 
penetration and thoracic spinal cord injury are avoided. Rib 
struts, prepared from the resected rib , can be used for the bony 
graft in the upper thoracic and mid thoracic spine. An iliac crest 
bone graft is used in the lower thor.tcic spine, thoracolumbar 
junction, or lumbar spine. Alternatively, allograft humerus or 
fibula supplemented with local allograft (rib or resected verte-
bral body) may be used . Subjacent intervertebr.tl discs and carti-
laginous end-plates should be removed from vertebr.tl bodies 
adjacent to the bony graft . Any spinal column deformity that 
is not fixed should be corrected using an appropriate distraction 
system. This is particularly useful in cases with significant kl'-
phosis extending over several vertebral levels. Slots are drilled 
into vertebral bodies immediately above and below the de-
compression site in order to allow the bone grafts to be held 
in position . The decompressed vertebr.tl segment is measured 
and a bone graft of appropriate size is prepared. The bone graft 
is gently tapped into the prepared lesion between two vertebral 
bodies using the bone set . A number of instrumentation systems 
are currently available for ventral instrumentation of the thora-
columbar spine including the Kaneda device, Z-plate, and AO 
thoracolumbar locking plate. 

TRANSTHORACIC DISCECTOMY SymptomatiC thoraciC ill-
tenrertebraJ disc herniations are relatively uncommon, consti-
tuting approximately 0.25 to 0 .75 percent of all symptomatic 
disc lesions, and require surgical treatment. They usually occur 
between T4 and Tl2. Patients may present with radicular symp-
toms or spinal cord compression depending on whether the 
disc has herniated laterally or centrally. Diagnosis is best made 
using CT or myelogram or, if available, MRJ (Fig. 19.12). Ini-
tially, thoracic disc herniations were approached by laminec-
tomy with poor results . 1• 1 '> .l n.n .l 4 - lf> . :''U~> Although patients 
with lateral elise herniation fared better than those with central 
disc herniation , in both cases a number of patients failed to 
improve , continued to deteriorate, or had postoperative parapa-
resis as a complication. 1• 1'> ·20 ·22·l •- l (•.5 '\ ._;(, In 1960, a lateral ap-
proach via a costotransversectomy was used with encouraging 
results . I'\ Recently, a more direct ventral transpleural approach 
has provided fur;her reduction in neurologic morbidity.hl'\ 
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Figure 19.12 (A) Proton density and (8) T 2-weighted sagittal MRI images of a patient wi th 
a T9-Tl 0 thoracic d isc herniation wi th spinal cord compression . 

TRANSTHORACIC (TRANSPLEURAL) DISCECTDMY This 
approach allows direct exposure of the ventral and later.tl re-
gions of the intervertebral disc. If the surgeon is inexperienced 
in this approach , exposure should be performed with a thoracic 
surgeon . The patient's medical and pulmonary condition should 
be evaluated before surgery to ascertain that the patient is able 
to tolerate this procedure . 

The surgical approach to the appropriate vertebral level by 

thoracotomy has been described in Chapter 10. The vertebral 
bodies above and below the herniated inten'ertebral disc are 
identified in the following manner. A given numbered rib articu-
lates with the same numbered vertebral body caudally and the 
vertebral body above. For example , the eighth rib articul;ttes 
with the "17 and TS vertebral bodies and crosses the T7-TS 
disc space. Using this principle , the appropriate vertt:bral levd 
can be idt:ntified by placing a needle in the appropriatt: disc 
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space and then tak ing intraoperative radiographs to contl rm 
the appropriate leve l. 

An operating microscope may be used once the appropriat <:: 
v<:: rtebral levels are idenrified. A sharp linear incision fro m the 
upper to the lower vertebral body is made through the parieta l 
pleura and dissected away from the underlying vertebral body 
to expose the int ervertebral elem<::nts and the sympathetic 
chain . The segmental artery and vein, abov<:: and below the 
he rniated disc, are ligated and excised as close as possible to 
the mid line to allow adequate exposure of this n::gion. The 
inte rcostal nerve is iclentitled and fo llowed to the intervertebral 
foramen where it is gently retracted to expose the pedicles 
rostrally and caudally. These peclicles are removed , usually by 
using a high-speed air drill or a Kerrison rongeur. This expos<::s 
the spinal canal and dural sac above and below the herniated 
disc . The ventral two-thirds of the intervertebr.t l elise, between 
the vertebral bodies, is incised sharply and removed using pitui-
tary rongeurs and curettes. The herniated disc w ithin th<:: spinal 
canal is not manipulated during this pe riod. Flexion of the oper-
ating table or kidney rest and use of a laminar spreaclt r allow the 
elise interspace to be further widened . Margins of the vertebral 
bodies can be removed using an air drill to widen the w indow 
exposing the spinal canal. This allows the herniated elise frag-
ments wi thin th<:: spinal canal to be well visualized and to be 
removed with small curettes and pituitary rongeurs. It is impor-
tant to avoid retract ion or manipulation of the dural sac at this 
time. To ensure adequate decompression and to allow smaller 
remnants of herniated elise to be removed, the floor o f the 
spinal canal is palpated gently with flat instruments such as the 
Penfield dissector, which are then used to gently remove small 
sequestered disc fragments. If the annulus fibrosus o r posterior 
longitudinal ligament are lax or free, they can be pushed back 
into the intervertebral space and removtd from this region. The 
operative site is then irrigated , and hemostasis is ensured once 
the spinal cord appears adequately decompressed . Two chest 
tubes(# 32 French) to the apex and base of the chest cavity, 
respectively, are placed through separ.tte skin stab incisions. 
The thoracic cavity is closed in standard fashion. The chest 
tubes are connected to an underwate r suction system and are 
removed when no further air leak or significant drainage is 
observed as described earlier. Early postoperative chest radio-
graphs should be obtained to check fo r a pneumothorax or 
pleural effusions, w hich, if present, should be fo llowed closely 
with repeated chest radiographs. 

CLOSURE AND 
POSTOPERATIVE CARE 

Routine closure with approximation of all muscle layers in sur-
gery involving the thoracic cavity is performed with two thora-
costomy tubes, one passing to the apex and one to the depen-
dent region of the chest cavity, connected to an underwater 
suction seal allowing drainage of air and blood . The drains are 
removed once the drainage is less than I 00 ml over a 12-hour 
peroicl , \Vhich usually occurs by postoperative day 2 or 3. A 
major complication of both the transpleural and the vent rolat-
eral approaches to the thoracolumbar spine is blood loss. This 
occurs during both the decompressive procedure and the fu-
sion in which blood loss occurs from the cancellous surfaces 

of the bone graft and vert ebral body si tes. The blood lost should 
he esti mated and sho uld he replaced intraopera tively , and the 
hematocrit should be fo llowed closely postoperatively. Pulmo-
nary complications are low if relatively young, htalthy pat ients 
are selected fur these procedures 11 Preoperative pulmonary 
fun ction tests arc recommended in patienrs with a history of 
lung disease or smoking. In th e midthoracic and upper thoracic 
spine , selective de fl ation of the ipsilateral lung is recommended 
to avoid excessive traction. A minimum forced vital capacity 
and forced expiratory volume in I second of SO percent of 
expected is requi red to perform transthoracic surgery with se-
lective lung de fl ation. 

Patients w ho have unde rgone transthoracic surgery begin 
ambulation on postop<:: rative day :1 aft<::r removal of tub<:: thora-
costomies. Sufficient analgesic must be given at all stages of 
postoper.ttive care to reduce the postoperative pain that is asso-
ciated with this type of surgel)'. Intercostal nerve blocks may 
be employed before closure of the thoracotomy. Intrathoracic 
catheters for administration of narcotic analgesics are also help-
ful. Dept nding on neurologic recovel)' and capability for inde-
pendence and support at home, the patients may return home 
or require furth <:: r rehabilitation at an appropriate facility . 

COMPLICATIONS 

Complications are related to the surgical approach, spinal de-
compression, and instrumentation. A thoracotomy carries pul-
monary risks such as ate lectasis and pneumonia. The retroperi-
toneal exposure may injure the spleen, kidney, or ureter, and 
a p rolonged postope rative ileus may occur. Any unrepairecl de-
fect in the abdominal wall or d iaphragm may be a site of a later 
visceral herniation. Using vertebral body screws with manual 
confirmation of bicortical penetration requires considerable 
dissection of the contralater.tl aspect of the vertebral body, p lac-
ing the aorta, infe rior vena cava, and iliolumbar vessels at risk 
if this is not done meticulously. Injury to the lumbar hypogastric 
plexus at L5 in males may be complicated by retrograde ejacula-
tion . Thus, retroperitoneal approaches to the ventral lumbosa-
cral region in males to reduce this comp lication is favored . 

When the procedure requires decompression of the thecal 
sac, there remains the potential for neurologic injUI)'. The only 
repo rted complications directly related to the Kaneda device are 
those related to instrumentation failure (screw or rod breakage) 
and pseudarthrosis. Pseudarthrosis may be treated by dorsal fu-
sion and instrumentation . An important consideration is the 
avoidance of post-thoracotomy pain, w hich can be achieved by 
meticulous dissection of the inte rcostal neurovascular bundle . 

It is important to conside r the quality of the patient's bone. 
Osteoporotic bone provides less mechanical support , increases 
the risk of an intervening graft penetrating the adjacent verte-
bral body, reduces the screw-ho lding power w ith an increased 
risk of screw loosening, and slows both bony fusion and heal-
ing. Because delayed bone union increases the period of stress 
on the instrumentation, screw loosening, b reakage, :mel p late 
migration are all indications of incomple te bony fusion. If in-
complete fusion persists, the screws w ill extrude or fracture . 
Multilevel fusions place a greate r stress on the instrumentation 
and are at a greater risk fo r failure . To maximize the chances 
of attaining a sound construct, it is important to ensure normal 



spinal alignment and to attain maximum screw torque . For fur-
ther support , these procedures should be supplemented with 
external bracing. 

CONCLUSION 

Ventral and ventrolateral decompression , fusion , and instru-
mentation allow adequate spinal canal and spinal curd de-
compression and provide stability in conditions with loss of 
anterior and middle column integrity as occurs in trauma (e.g., 
burst fracture) , tumor, infection , degenerative disease, and con-
genital deformities. The techniques described allow de-
compression , correction of kyphosis , and stabilization to be 
performed as a one-stage procedure and provide a stable con-
struct with fixation one level above and below the site of de-
compression. Postoperatively, excellent results for degree of 
decompression and rates of fusion have been obtained , with 
minimal complications related to the surgical procedure. 
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