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a b s t r a c t 

Background: Wound complications, including dehiscence and surgical site infections, following spinal surgery 
have the potential to be devastating both to the patient and to the hospital system. Complications can occur 
in a wide range of patients including diabetics, those of low or high BMI and those of old age. Obese patients 
and those with increased subcutaneous fat are at particularly high risk for wound complications, which may be 
mitigated through use of local flap reconstruction by a Plastic Surgeon. 
Case Description: A 28 year-old female with morbid obesity presents with multiple lumbar transverse process 
fractures and complex sacral and pelvic fractures requiring closed reduction and percutaneous fixation of the 
pelvic ring followed by posterior spinal fusion. The patient was closed tension-free by the neurosurgery team and 
ultimately dehisced requiring consultation and management by Plastic Surgery. 
Outcome: The patient underwent debridement and reconstruction with a gluteus maximus myocutaneous flap 
advancement without complication. 
Conclusions: Wound management after spinal surgery is a complex problem, which may be prophylaxed through 
early identification of high-risk patients and preoperative consultation of Plastic Surgery. Patients with increased 
thickness of subcutaneous fat are at particularly high risk for postoperative complications, including infection 
and dehiscence, secondary to increased tissue manipulation and necrosis. 
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The incidence of complication after spinal surgery, including wound
ehiscence and surgical site infection, is reported to be between 2 and
0% [ 1–4 ]. This number increases to 40% in high-risk patients, includ-
ng those with a high BMI, multiple medical comorbidities, a history of
adiation, a history of spinal surgery, long operative times and multilevel
urgery [ 2 , 5–9 ]. Wound complications following spinal surgery have the
otential to be devastating and, in severe cases, may lead to hardware
xposure, multiple reoperations, increased resource use, long-term dis-
bility and even death [ 10–14 ]. To mitigate risk for these post-operative
omplications, closure after spinal surgery in high-risk patients is more
nd more frequently performed by a Plastic Surgeon at the index spinal
urgery. Closure options range from multilayer closure to local muscle
nd fasciocutaneous flaps [ 15 , 16 ]. Use of these techniques is associ-
ted with decreased post-operative wound complications and readmis-
ion rates [ 17 , 18 ]. 

In the case presented below, a tension-free closure was initially per-
ormed by the Neurosurgery team. The patient’s wound ultimately de-
isced, requiring Plastic Surgery consultation and management. We pro-
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ose an explanation for failure of the surgical closure in this otherwise
ow-risk patient and offer suggestions for future prophylaxis. 

ase description 

resentation 

The patient is a 28 year-old morbidly obese (BMI 46) female with
istory of schizophrenia who was struck by a train while standing on
he tracks. The patient sustained injuries including left L2 through L5
ransverse process and right L4 transverse process fractures as well as
omplex sacral and pelvic fractures, including left acetabulum, superior
ubic ramus root, the inferior pubic ramus and zone 2 left hemi sacrum
 Fig. 1 and 2 ). The patient was stabilized and placed in lower extremity
keletal traction until return to the operating room for combined surgery
ith the Orthopedic and Neurosurgery teams. The patient underwent

losed reduction and percutaneous fixation of the posterior pelvic ring
ith transiliac and transsacral lag screws followed by L4 to pelvis poste-

ior spinal fusion for complex sacropelvic fractures ( Fig. 3 ). The wound
as closed in layers over drains without complication. The patient’s
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Fig. 1. Pelvic x-ray, AP view, status post traumatic injury resulting in multiple 
lumbar transverse process fractures and complex sacral and pelvic fractures. 

Fig. 2. 3D CT reconstruction of the pelvis (left) shows the pre-operative fracture 
pattern. Sagittal view of the lumbosacral area (right) demonstrates bony damage 
in lumbar spine is limited to transverse process fractures from L2 to L5. 
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Fig. 3. Pelvic x-ray, AP view, status post reduction and percutaneous fixation 
of the posterior pelvic ring with transiliac and transsacral lag screws followed 
by L4 to pelvis posterior spinal fusion. 

Fig. 4. Pre-operative lumbosacral wound status post serial bedside debride- 
ment. 
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ostoperative course was uneventful and she was subsequently trans-
erred to a rehabilitation hospital. At the time of transfer, the patient was
oted to have a transverse superficial wound, running perpendicular to
he lumbosacral surgical incision as well as a superficial linear wound
unning along the lateral aspect of the right gluteus. The wounds were
nitially managed conservatively with silvadene. Two weeks into reha-
ilitation, however, a small dehiscence was noted of the spinal closure
ith some cloudy drainage. Plastic Surgery was consulted for evaluation
nd management. On initial evaluation, we noted a midline lumbosacral
ncisional dehiscence measuring 4 cm x 1.5 cm x 3 cm with liquefying
ecrotic fat drainage. The patient had a mildly elevated procalictonin
f 0.10, and the white blood cell (WBC) count was normal. Blood cul-
ures and erythrocyte sedimentation rate (ESR) were not obtained. The
atient was placed on temporary bedrest and transitioned to a low air-
oss mattress. The wound was treated with half-strenth dakins soaked
erlix twice daily and serial bedside debridements. Drainage from the
ound was sent for culture and resulted positive for Enterobacter cloa-

ae sensitive to Ceftriaxone, which was initiated. Though there was no
xposure of hardware, the dehiscence continued to enlarge in all di-
ensions. The wound measured 15 cm × 7 cm × 4 cm ( Fig. 4 ) when the
ecision was made to take the patient to surgery for washout and flap
losure. 

perative technique 

The patient was placed under general anesthesia and positioned
rone on the operating room table. We first excised the exposed sub-
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Fig. 5. Lumbosacral wound status post surgical debridement. Of note, there was 
no evidence of exposed hardware. 

Fig. 6. Once the gluteus maximus musclocutaneous flap was dissected and mo- 
bilized to cover the defect, the redundant medial portion of the flap was deep- 
ithelialized. 
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b  

Fig. 7. The flap was advanced medially, and the deepithelialized skin was se- 
cured to the contralateral base of the wound, covering the area of previous de- 
fect. 
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utaneous tissue, scar, and necrotic fat and debrided the wound down
o healthy bleeding tissue ( Fig. 5 ). The resulting defect measured 15
y 15 cm. The wound was irrigated with pulse lavage and hemostasis
chieved with electrocautery. We then proceeded to elevate a musculo-
utaneous flap overlying the left gluteus maximus muscle. The edges of
he flap were dissected down to the plane immediately superficial to the
luteus maximus. The muscle was preserved laterally, superiorly and in-
eriorly in this ambulatory patient. The gluteus maximus was freed from
ts origin medially on the sacrum, allowing for flap advancement. Once
he flap was sufficiently released to slide medially beyond midline, the
edial aspect of the flap was de-epithelialized ( Fig. 6 ). This edge was

hen secured to the contralateral deep fascia, simultaneously providing
overage over the spine and filling the wound defect ( Fig. 7 ). Two drains
ere placed within the base of the wound, and the edges of the flap were

nset with interrupted fascial and deep dermal stitches. The skin was ap-
roximated with running monocryl, which was oversewn with running
rolene ( Fig. 8 A and 8 B). The right lateral gluteal wound was similarly
xcised and closed primarily in layers. 

utcome 

The patient was maintained on bedrest for four weeks post-
peratively on a specialty air-fluidized bed. The surgical site was in-
pected and dressed with bactroban and xeroform twice weekly. The
atient was treated with seven days of Vancomycin and Ceftriaxone
ost-operatively. Retention sutures and drains were removed on post-
perative day eight. A superficial separation was noted of the lateral
ap suture line three weeks after surgery. This was treated with daily
ound care, and the surgical site went on to heal without further compli-

ation ( Fig. 9 ). At the end of her four-week stay, the patient was started
n a progressive sitting program before being transferred to rehabilita-
ion. She continues to heal without evidence of recurrent dehiscence or
nfection. 
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Fig. 8. A: and 8B: On table result after inset of the gluteus maximus myocutaneous advancement flap. 

Fig. 9. The healed lumbosacral wound, five weeks status post flap reconstruc- 
tion. 

C

 

t  

s  

l  

t  

t  

p  

c  

a  

t  

a  

t

 

t  

e  

h  

I  

t  

t  

T  

d  

i  

i  

i  

p  

a  

t  

m  

t  

u
 

t  

t  

m  

o  

w  

a  

o  

f  

a  

r  

i  

d  

p  

n  

p  

l  

s  

e  

t  

c  

h  

s  

u  
onclusions 

Spinal wounds are at particularly high risk for complication due
o presence of deadspace, increased tension at midline, and repetitive
tress on the surgical site with motion of the torso. In order to prophy-
ax against wound dehiscence and SSI, it is important to minimize fac-
ors that may contribute to tissue necrosis including: increased surgical
ime, prolonged tissue retraction and hypoperfusion from anemia or hy-
otension. Obese and morbidly obese patients are therefore particularly
hallenging, as they require additional time for positioning, dissection
nd closure with increased tissue manipulation. A correlation exists be-
ween high BMI and increased perioperative complications, with major
nd minor postoperative complication rates reported to be over 40% in
he obese and morbidly obese patient populations [ 4 , 5 , 8 , 19–21 ]. 
The initial closure in the case described above was performed
ension-free in a young healthy patient who would otherwise be consid-
red low risk. Our patient’s high BMI (46) and depth of subcutaneous fat,
owever, increase her risk for postoperative complication significantly.
n fact, a nationwide study conducted by Shamji et al. found that pa-
ients with morbid obesity treated from a posterior approach sustained
wice as many wound complications as normal habitus controls [20] .
his idea was further explored by Mehta et al. who revealed that fat
istribution is more predictive for SSI than BMI [ 8 , 22 ]. The authors
dentified thickness of subcutaneous fat and the distance from the lam-
na to skin measured at L4 as two significant independent factors for
nfection after spinal surgery [8] . The average thickness of fat between
atients with infection and those without was reported to be 30.2 mm
nd 23.9 mm, respectively. Our patient’s thickness of fat was measured
o be greater than 50 mm. Her lamina to skin distance, furthermore, was
easured to be greater than 120 mm, which is significantly greater than

he 74.8 mm and 67.4 mm measurements reported in their infected and
ninfected cohorts [8] . 

With this increase in subcutaneous fat comes an increased risk for
issue necrosis, dead space and subsequent infection. Studies suggest
hat negative outcomes in these patients and those considered high risk
ay be mitigated with use of local tissue flaps [ 15 , 23 ]. Reconstructive

ptions include muscle, muscluocutaneous and fasciocutaneous flaps,
hich have been shown to decrease skin necrosis and bacterial growth
fter inoculation [ 15 , 24 ]. Appropriate flap selection depends primarily
n the location of the wound. Paraspinous muscle flaps are the most
requently used local flaps for spinal closure [ 23 , 17 ]. Paraspinous flaps
nd regional pedicled flaps have limited reach in the lumbar and sacral
egions, however, and closure often requires more complex techniques
ncluding superior gluteal artery turnover flaps, reverse flow latissimus
orsi flaps or even free flap reconstruction [ 23 , 25 ]. A recent article
ublished by Mukherjee and colleagues describes the use of a tech-
ique, similar to the one described above, using a buried island trans-
osition flap for wound dehiscence of the midline posterior spine with
arge subcutaneous tissue defects [25] . The technique utilizes a crescent-
haped island of skin, mobilized and de-epithelialized from the wound
dge, to fill the dead space. Similar to the technique utilized above,
he de-epithelialized skin is then sutured to the contralateral deep fas-
ia. Fifteen out of 15 of the cases included in the series went on to
eal without complication and required no re-operation or flap revi-
ion. The success of this series and our case described above supports
se of de-epithelialized fasciocutaneous flaps in regions where use of
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edicled flaps is limited – in midline wounds with large defects in the
umbosacral and lower cervical regions [25] . 

Finally, in the case presented, the patient was cleared for unrestricted
npatient rehabilitation less than two weeks after her index surgery.
hough there’s a paucity of data regarding the optimal method and tim-

ng of rehabilitation after lumbar spinal surgery, there’s some evidence
o suggest that immediate or early rehabilitation may be associated with
orse outcomes [26–30] . At the rehabilitation hospital of the senior au-

hor, patients are placed on bed rest for four to six weeks after flap
urgery. The goal is to maximize pressure relief, through the use of spe-
ialty a mattress and strict activity precautions, to minimize occlusion of
apillary skin circulation, prevent sores and minimize mechanical inter-
erence on healing wounds [16] . Other factors important in the postop-
rative care of the patient include adequate drainage, to prevent seroma
r hematoma formation, hemodynamics and nutritional support. 

Secondary wound management after spinal surgery is a complex
roblem, which may be prophylaxed through early identification of
igh-risk patients and preoperative consultation of Plastic Surgery. Pa-
ients with increased thickness of subcutaneous fat are at particularly
igh risk for postoperative complications, including infection and de-
iscence, secondary to increased tissue manipulation and necrosis. Pa-
ients with large midline subcutaneous defects in the lumbosacral region
ay be reconstructed using de-epithelialized fasciocutaneous flap tech-
iques that serve to simultaneously fill the dead space and close the
ound. mmc1.pdf mmc2.pdf 
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