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Objectives. To report the case of a child with osteogenesis imperfecta (type I) who developed bilateral anterior 
tibial compartment syndrome following posterior spinal instrumentation and fusion.
Summary of Background Data. No previous study has reported anterior tibial compartment syndrome after 
spinal instrumented fusion in prone position in a patient with osteogenesis imperfecta. 
Methods. A 16 year old female with osteogenesis imperfecta (type I) and progressive scoliosis underwent 
posterior thoracic instrumented fusion. Surgery was performed with the patient placed in prone position 
and continuously monitored with somatosensory evoked potentials that showed no neurologic changes. The 
patient was transferred to the Paediatric High Dependency Unit and immediately after her recovery from 
general anaesthesia she complained of severe cramping in both lower legs anteriorly. Clinical examination 
revealed decreased dorsiflexion of both tibia (grade 2/5 on the right and 3/5 on the left leg). Intramuscular 
pressure was found to be 75 mmHg and she was taken for bilateral fasciotomy. After decompression pain 
improved in both legs but there was still a decrease of right dorsiflexion (grade 2/5).
Results. At the follow up 3 months after the operation the patient had improved right dorsiflexion (grade 
4/5) and normal power in the left leg.
Conclusion. This is a very rare case of anterior tibial compartment syndrome following spine surgery in 
prone position. This position does not predispose to tibial compartment syndrome as other special positioning 
(tuck, kneeling) does. The continuous nerve stimulation during the evocated potential monitoring may have 
contributed to the development of the compartment syndrome. High suspicion for compartment syndrome 
because of unexplained leg pain, early diagnosis and urgent intervention (fasciotomy) is required for good 
results.
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Although compartment syndromes of the tibia 
have been well described, this is an unusual 

complication after spinal surgery. Similar spinal 
surgery complications have been reported spo-
radically, such as one case of medial compartment 
syndrome of the foot after posterior instrumented 
fusion for idiopathic scoliosis1, 2 cases of compart-
ment syndrome of the thigh2 and the lower leg3 re-
spectively in knee-chest position and 2 cases of an-
terior tibial compartment syndrome in prone-sitting 
position4. In only one case compartment syndrome 
of the thigh has been described after femoral frac-
ture in a patient with osteogenesis imperfecta5. 

Case report.
A 16 years old female with osteogenesis impefecta 
(type I), conductive hearing loss secondary to oto-
sclerosis, multiple lower limb fractures (10 frac-
tures) in the past, and no dentogenesis imperfecta, 
presented with progressive scoliosis. Health status 
was generally good with no recent fractures. The 
patient’s weight was 31.1 kg, and her height was 
139.9 cm, both progressing under 3rd centile. She 
was going through puberty-breast stage IV, pubic 
hair stage III, axillary hair stage III, and was expect-
ed to start periods within the next year. She had a 
lot of back pain. She was neurologically and vas-
cularly intact distally. Her mother has osteogenesis 
imperfecta and had a Harrington rod inserted for 
scoliosis.

Radiographic evaluation revealed a right thoracic 
scoliosis of 87˚ and lumbar curve of 64˚.
After informed consent, the patient was taken to 
surgery for posterior spinal instrumentation and 
fusion. She had isoflurane, fentanyl and vecuroni-
um on induction followed by intrathecal morphine 
and clonidine. Maintenance of anesthesia was O2/
N2O/ isoflurane based and she did not receive any 
additional muscle relaxant for the remainder of the 
procedure. 

Patient was placed in prone position on well pad-
ded Montral mattress. Systolic pressure averaged 84 
mm Hg (range 70-95), and diastolic pressure aver-
aged 50 mm Hg (range 40-60). During the surgery 
the patient was monitored using somatosensory 
(SSEPs) evoked potentials by placing stimulating 

nerve electrodes at T2 and percutaneously over the 
bilateral posterior tibial nerves. The patient was in-
termittently stimulated for 0.2-ms durations at 40 
mA at a rate of 11 impulses per second. Acquisi-
tion frames comprised 350 stimulations during key 
portions of the procedure. The SSEP  were normal 
throughout the procedure. 

The fusion extended from T4 to L2 using pedicle 
screws and rods (Fig. 1). The dura was breached (it 
was exceptionally friable) during an effort to place 
a sublaminar device to help with reduction of the 
curve and to reinforce the fixation. Finally this idea 
was abandoned and meniscal repair performed to 
stop the cerebrospinal fluid leak. Blood loss during 
the surgery was 1600 ml.

Postoperative analgesia was provided from the 
previously given intrathechal morphine and cloni-
dine for the next 18 hours. Additional pain control 
was achieved with patient-controlled- analgesia de-
livered morphine (30 mg Morphine in 50 mls saline 
1 ml (600mcg) bolus with 5 mins lockout). 

In the Paediatric High Dependency Unit the pa-
tient complained of pain drown front in both low-
er legs. Sensation and muscular power were intact. 
There was some tenderness in the extensors of both 
lower legs but no clinical evidence of fracture. The 
Doppler performed showed absent dorsalis pedis 
pulse and good posterior tibial pulse in both legs. In-
tramuscular pressure was measured using a Stryker 
pressure monitor (Stryker, Kalamazoo, MI) and was 
found to be 75 mmHg in the left anterior, 18 mmHg 
in the left posterior, 29 mmHg in the right anterior 
and 34 mmHg in the right posterior compartment. 

The patient was taken urgently to the operating 
room and four compartment fasciotomy of both legs 
was performed. Legs pain resolved after fasciotomy. 
Next day sensation of the right foot was decreased, 
right dorsiflexion was grade 2 and left dorsiflexion 
was grade 3 of 5. The following days her recovery 
got complicated by ileus which resolved conserva-
tively. She had a gradual improvement of sensation 
and muscular power. Ten days after her operation 
she was well mobilised and discharged home.

At the follow up 3 months after the operation 
the patient had improved right dorsiflexion (grade 
5 of 5), normal muscular power of the left leg and 
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normal sensation in both legs, however the loss of 
sensation on the dorsal area of the right foot per-
sisted. Because of the poor bone quality, brace was 
required for 3 months. Clinically satisfactory spine 
correction was achieved. Radiography showed a 
right thoracic curve of 20˚ and a left lumbar curve of 
15˚. Metalwork was in place and there was evidence 
of bone fusion.

Discussion
Osteogenesis imperfecta (OI) is a rare heteroge-
neous group of inherited disorders that affect 1 in 
5000 to 10000 individuals6. This disorder is caused 
by quantitative and qualitative defects in the syn-
thesis of collagen I7.  Major clinical characteristics 
of OI include generalized osteoporosis, age at the 
onset of fractures, bowing of the long bones, den-
tigenesis imperfecta, blue sclera, joint laxity, vari-
ous degrees of short stature, basilar invagination 
and spinal deformities8. The incidence of scoliosis 
in OI varies between 39% and 100% in large retro-
spective series9,10,11. Progression of the scoliosis ap-
pears very likely in curves of greater than 20˚, in 
patients with the congenital form of the disease, in 
patients who have had more than 10 fractures, and 
in patient with severe long bone deformity12. The 

presence of six or more biconcave vertebral bodies 
before puberty has also been correlated with high 
likelihood of development of scoliosis greater than 
50˚13. The natural history of scoliosis is usually one 
of progression, which continues beyond skeletal 
maturity10. Continuous progression of the scoliosis 
leads to deterioration in the pulmonary and motor 
function of patients with OI, thereby affecting mor-
tal and social prognosis14.  Given the chest wall and 
rib fragility in patients with OI, bracing often fails 
to restrain progressive scoliosis15. 

Posterior instrumented fusion is the treatment of 
choice, but is correlated with high risk of compli-
cations. Yong-Hing and MacEven15 reported the re-
sults of arthrodesis of the spine in sixty patients. An 
average correction of 36% was obtained. One third 
of the patients had some complication;  pseudar-
throsis developed in five patients, nine patients lost 
more than 2.5 litters of blood, fourteen patients had 
problems related to the Harrington rods or hooks. 
A case report refers death because of intraoperative 
haemorrhage during spinal fusion surgery for oste-
ogenesis imperfecta16. Despite the high rate of com-
plications in patients with OI no previous study, in 
those patients, has reported anterior compartment 
syndrome after spine surgery in prone position.

Figure 1. On the left, preoperative x rays of the spine of a 16 y.o. girl with scoliosis and osteogenesis imperfecta. On the right, 
the postoperative x-rays of the spine after posterior instrumented fusion.
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Compartment syndromes have been reported in 
special positioning of the patient such as knee-chest 
or prone sitting position following spine surgery17.  
Only one case has been reported with compartment 
syndrome of the thigh in a patient with OI after 
femoral fracture2. 

We are uncertain of the etiology of the compli-
cation in our patient. We were careful positioning 
the patient and padding pressure points during 
surgery to ensure that nothing rested on her legs, 
and no areas of pressure developed. At the end of 
the operation there were no overlying skin marks 
on the patient. We suppose that this patient with 
osteogenesis imperfecta had a predisposition to 
develop a compartment syndrome.  Another factor 
that could have contributed to the development of 
compartment syndrome is the continuous nerve 
stimulation during the spinal cord monitoring. 
Evoked potentials can increase the muscular activ-
ity within the anterior compartment. This activity 
theoretically can increase the pressure within the 
compartment to such an extent that the perfu-
sion of the muscle can be compromised, despite a 
maintained diastolic average pressure of over 50 
mm Hg throughout the case. This explanation has 
also been suggested in a reported case of medial 
compartment syndrome of the foot after spine sur-
gery1.

The postoperative analgesia by intrathecal mor-
phine and clonidine given preoperatively plus 

intravenous morphine delivered by patient con-
trolled analgesia postoperatively did not mask this 
patient’s symptoms as leg pain was present imme-
diately after surgery18. 

Early diagnosis and prompt fasciotomy resulted 
in good recovery of the patient. At the follow up 3 
months after the surgery the patient had full recov-
ery of the muscular power of both her legs and a 
persistent loss of sensation on the dorsal area of the 
right foot. 

We recommend high suspicion of compartment 
syndrome in all patients with unresolved localized 
leg pain after spinal operation.

Key Points
 •  Legs should be carefully placed, padded and 

monitored during spine surgery.
•  A sufficient average diastolic pressure should be 

maintained throughout the spinal operation to 
ensure adequate leg perfusion.

•  Spinal surgeons should have a high suspicion for 
compartment syndrome in patients with unre-
solved leg pain.

•  Postoperative analgesic techniques should not 
mask the symptoms of the syndrome.

•  Early diagnosis and prompt fasciotomy is re-
quired for good results. A
 

Conflict of interest: 
The authors declared no conflicts of interest.

1. Stotts A K, Carroll K L, Schafer P G, San-
tora D S and Branigan T D. Medial Com-
partment Syndrome of the Foot: An Unu-
sual Complication of Spine Surgery. Spine 
2003;28:E118-E120.

2. Sancineto C, Monzon D G. Compartment 
Syndrome of the Thigh: An Unusual Compli-
cation After Spinal Surgery. Journal of Disor-
ders & Techniques 2004;17(4):336-338.

3. Gupta R, Batra S, Chandra R, and Sharma 
V K. Compartment Syndrome with Acute 

Renal Failure. A Rare Complication of Spi-
nal Surgery in Knee-Chest Position. Spine 
2008;33:E272-E273.

4. Geisler FH, Laich DT, Goldflies M, Shepard 
A. Anterior tibial compartment syndrome as 
a positioning complication of the prone-sit-
ting position for lumbar surgery. Neurosur-
gery 1993;33:1117-1118.

5. Massey Y, Garst J. Compartment Syndrome 
of the Thigh With Osteogenesis Imper-
fecta. A Case Report. Clin Orth & Rel Res 

references

Sekouris N, et al. Anterior Tibial Compartment Syndrome in a Child with Osteogenesis Imperfecta: 
An Unusual Complication of Spine Surgery.



112 acta OrthOpaedica et traumatOlOgica hellenica

VOLUME 70  |  ISSUE 3  |  JULY - SEPTEMBER 2019

1991;267:202-205.
6. Watanabe G, Kawaguchi S, Matsuyama T, 

Yamashita T. Correlation of Scoliotic Curva-
ture With Z-Score Bone Mineral Density and 
Body Mass Index in Patients With Osteogen-
esis Imperfecta. Spine 2007;32:E488-E494.

7. Rauch F, Glorieux FH. Osteogenesis imper-
fecta. Lancet 2004;363:1377-85.

8. Hanscom DA, Winter RB, Lutter L, Lonstein 
JE, Bloom B, Bradford DS. Osteogenesis Im-
perfecta. JBJS 1992;74A:598-616.

9. Benson DR, Donaldson DH, Millar E. The 
Spine in Osteogenesis Imperfecta. Spine 
1978;60-A:925-929.

10. Renshaw TS, Cook RS, Albright JA. Scolio-
sis in osteogenesis imperfecta. Clin Orthop 
1979;145:163-7.

11. Falvo KA, Root L, Bullough PG. Osteogenesis 
imperfecta: Clinical evaluation and manage-
ment. JBJS [Am] 1974;56:783-93.

12. Renshaw TS, Cook RS, Albright JA. Scoliosis 
in Osteogenesis Imperfecta. Clin Orth & Rel 
Res 1979;145:163-167.

13. Ishikawa S, Kumar SJ, Takahashi HE, et al. 

Vertebral body shape as a predictore of spine 
deformity in osteogenesis imperfecta. JBJS 
[Am] 1996;78:212-9.

14. Widmann RF, Bitan FD, Laplaza J, Burke SW, 
DiMaio MF, Schneider R. Spinal Deformity, 
Pulmonary Compromise, and Quality of 
Life in Osteogenesis Imperfecta. Spine 1999; 
24:1673-1678.

15. Yong-Hing K, MacEwen GD.  Scoliosis asso-
ciated with osteogenesis imperfecta. JBJS [br] 
1982;64:36-43.

16. Sperry K. Fatal intraoperative hemorrhage 
during spinal fusion surgery for osteogen-
esis imperfecta. Am J Forensic Med Pathol 
1989;10:54-9.

17. Leek BT, Meyer S, Wiemann J, Cutuk A, Ma-
cias B, Hargens AR. The Effect of Kneeling 
During Spine Surgery on Leg Intramuscular 
Pressure. JBJS [Am] 2007;89:1941-7.

18. Montgomery CJ, Ready LB. Epidural opi-
oid analgesia does not obscure diagnosis of 
compartment syndrome resulting from pro-
longed lithotomy position. Anaesthesiology 
1991;75:541-3.

Sekouris N, Wilson McDonald J, Rogers R. Anterior Tibial Compartment 
Syndrome in a Child with Osteogenesis Imperfecta: An Unusual Complication 
of Spine Surgery. Acta Orthop Trauma Hell 2019; 70(3): 108-112.

reAdy - MAde
citAtion

Sekouris N, et al. Anterior Tibial Compartment Syndrome in a Child with Osteogenesis Imperfecta: 
An Unusual Complication of Spine Surgery.


