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Abstract 
Upper thoracic spine lesions are characterized by delayed diagnosis due to 
nonspecific symptoms and its anterior aspect (T1 - T4) is difficult to be ap-
proached surgically. This retrospective clinical study was done to assess the 
efficacy of mini thoracotomy approach in management of these lesions. We 
studied 14 cases with upper thoracic spine different pathological lesions at le-
vels (T1 - T4). These lesions were indicated for anterior approach surgery. 
Radiological assessment included plain X-ray, MRI and CT scan thoracic 
spine. The anaesthesia was specifically selective intubation and unilateral ven-
tilation. All patients were operated upon through mini inter-costal thoracot-
omy approach (left sided in 13 patients and right sided in 1patient). Out of 14 
patients there were 7 males and 7 females. The age range was 20 - 55 years 
(mean 38.7 years). Preoperative symptoms included vague nonspecific upper 
thoracic pain in 11 patients, lower limbs weakness in 6 patients, sphincteric 
disturbance in 5 patients, upper thoracic kyphotic deformity in 4 patients, se-
vere brachialgia in 3 patients and neck pain in 2 cases. The operative time was 
ranged from 90 - 210 minutes (mean 152 m). Blood loss ranged from 250 to 
750 cc (mean 464 cc). Chest tube drainage was inserted in all patients. There 
were no intra-operative or post-operative surgically related complications and 
no patients needed ICU admission. The lesions were neoplasms in 8 patients, 
traumatic fracture dislocation in 3 cases, tuberculous spondylodiscitis in 2 
cases and degenerative disc prolapse in 1 case. All patients improved 
post-operative as regard their pre-operative complaints except one patient. 
During the follow up period, no mortality was recorded. In conclusion, mini 
thoracotomy approach seems to be ideal only for patients with mono- or 
bi-segmental pathology involving the upper thoracic spine. 
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1. Introduction 

The anterior aspect of the upper thoracic spine (T1 - T4) is a difficult area to be 
approached surgically. The normal upper thoracic kyphosis produces deep sur-
gical field. The thoracic cage, sternum, clavicle, and the major blood vessels in 
front of the spine impose limitations for anterior approach. Pathological in-
volvement of the upper thoracic spine usually results in collapse of the vertebral 
bodies increases the kyphosis and adds further difficulties [1]. Diagnosis is often 
delayed in patients with upper thoracic spine problems because of the difficulties 
in obtaining good radiological images. Clinicians may overlook the lesions in 
absence of cord compression deficits as those patients often presented by non-
specific complaints such as vague thoracic back pain. Selection of surgical ap-
proach depends on the extension of the lesion, instrumentation needed and re-
construction of the spine. The most important goal when choosing a surgical 
approach here is to minimize manipulations on surrounding structures and the 
already compromised thoracic spinal cord [2].  

Approaching upper thoracic spine through right or left mini thoracotomy 
made at the intercostal space between the 3rd and 4th ribs with sub-periosteal dis-
section and protection of the inferior neurovascular bundle can expose T1 - T4 
levels safely and easily particularly in the presence of kyphosis. This approach is 
sufficient to deal with different pathologies and recently has gained more popu-
larity as it provides the shortest direct route to upper thoracic spine and leaves 
the pleura intact [3].  

Because the integrity of the pleura is maintained, routine closed chest tube 
drainage is not necessary [4]. Also retro-pleural approaches do not necessitate 
deflation of the lung. A smaller incision and less retraction than traditional ap-
proaches may reduce post-operative pain and pulmonary related complications [3]. 

In this study, we tried to evaluate the utility of the less invasive mini thora-
cotomy approach instead of the often used conventional generous rib removing 
thoracotomy or posterior risky approaches in management of different patholo-
gies in the so difficult area of the spine “T1 - T4” which always considered as a 
major challenge for spine surgeons.  

2. Patients and Methods 

This is a retrospective study done at Al-Azhar university hospitals, from October 
2011 to October 2015 and involved 14 patients with upper thoracic spine lesions 
(T1 - T4) whom indicated for antero-lateral surgical approach. Review of the 
clinical charts of the patients regarding, age, sex, pre-operative clinical presenta-
tion, radiological and laboratory investigations, identification of the anatomical 
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site of the lesions, surgical procedures, operative complications, post-operative 
neurological status, histopathological examination, radiotherapy and/or chemo-
therapy to patients with malignant neoplastic lesions and antibiotics used for in-
fectious lesions. All patients were operated through mini-thoracotomy ante-
ro-lateral approach in lateral position. Data related to the surgery as; procedure, 
duration, blood loss, intra-operative complications, chest tube insertion, inten-
sive care admission, post-operative recovery and delayed complications were 
collected. 

2.1. Ethical Considerations 

Written informed consents were obtained from all participant patients after full 
explanation of the surgical technique and that their demographic and clinical 
data will be included in the study while patient identities will not be included. 
This study was approved by the ethics committee of our department.  

2.2. Surgical Procedure 

Patients were placed in lateral decubitus position. An axillary roll was placed to 
minimize the risk of brachial plexus injury. Fluoroscopy was used to confirm 
and mark the skin incision. The incision was made over the third rib. A 
sub-periosteal dissection was performed, protecting the inferior neurovascular 
bundle. The intercostal retractor was placed to open the thorax. Trials of re-
tro-pleural dissection were made. If failed, we went trans-pleural for exploration 
of the posterior chest wall and vertebral bodies. The lung was retracted with a 
malleable or egg beater retractor. The spine could be seen through the parietal 
pleura. The segmental vessels in the planned area of resection were controlled by 
ligation or coagulation. The proximal 2 to 3 cm of the head of the rib was sec-
tioned using a high-speed drill or osteotome, and then disarticulated for expos-
ing the intercostal nerve, neural foramen and the pedicle. The discs above and 
below the pathological vertebrae are incised and removed in an anterior direc-
tion away from the cord. A high speed-drill with a cutting burr was used to re-
move most the ventral aspect of the vertebral body. The anterior cortex and an-
terior longitudinal ligament are left intact. The posterior cortical margin is 
thinned down to an egg shell thickness, and fractured by curettes, and then the 
spinal cord was decompressed. Reconstruction and realignment was done using 
iliac crest bone graft, bone cement, titanium mesh or expandable intervertebral 
cage and anterior plate. Closure of the parietal pleura and placement of chest 
tube, and individual muscles identified and closed in layers. 

3. Results 

This study included 14 patients with upper dorsal spine lesion treated surgically 
with mini-thoracotomy approach. Seven were males and 7 were females, with 
the age ranged from 20 years to 55 years, (mean age 38.7 years). 

The patients were presented by vague nonspecific upper thoracic spine pain in 
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11 patients, lower limbs weakness in 6 patients, sphincter complaints in 5 pa-
tients upper thoracic kyphotic deformity in 4 patients, severe brachialgia in 3 pa-
tients, neck pain in 2 cases (Table 1). 

The pre-operative imaging of upper dorsal spine lesions was; plain X-ray “an-
tero-posterior and lateral views” and MRI in all patients. CAT scan was done in 
8 patients and isotope scanning in 8 patients. Post-operative imaging was done 
in the form of plain X-ray in all patients, CT scan in 1 patient and MRI in 1 pa-
tient. All patients were operated upon through left antero-lateral intercostal 
mini-thoracotomy approach in 13 patients and through the right side in one pa-
tient. The operative time was ranged from 90 - 210 minutes (mean 152 m). The 
blood loss ranged from 250 - 750 cc (mean 464 cc). Chest tube drainage was in-
serted in all patients. After surgery, no patients needed postoperative intensive 
care unit admission. 

Intra-operative complications included lung tears in 2 cases that sutured im-
mediately by the thoracic surgeon, bleeding from subcostal artery in 1 case that 
was controlled soon by bipolar diathermy.  

Post-operative complications included pain in the wound site and radicular 
pain along upper intercostal nerves that was severe in the start then was ameli-
orated by administration of pregabaline in addition to non-steroidal an-
ti-inflammatory drugs. Delayed wound healing was noticed in the 2 cases with 
tuberculous spondylodiscitis. No cases of major vascular or neurological com-
plications. No cases of wound infection. 

The pathological diagnosis of the lesions (Table 2) was neoplastic in 8 pa-
tients; 3 plasmocytomas, 2 schwannomas, 1 neurofibroma, 1 metastatic adeno-
carcinoma and 1 osteoblasoma. Other lesions were tuberculous spondylodiscitis 
in 2 cases, traumatic fracture dislocation in 3 cases and 1 case was degenerative 
dorsal disc prolapse. 

Reconstruction of the upper dorsal spine was done in 10 patients (71.4%) 
through titanium mesh in 4 patients, expandable intervertebral cage in 3 pa-
tients, bone graft in 2 patients, and bone cement in 1 patient along with ante-
ro-lateral plate fixation.  

The patients were improved post-operatively as regard to their pre-operative 
complaints (pain, motor weakness, sphincter disturbances, and spine de-
formities), except in 1 patient with degenerative dorsal disc prolapse who  
 
Table 1. Clinical presentation of the studied cases. 

Clinical presentation No. % 

Upper thoracic pain 11 78.5 

Lower limb weakness 6 42.9 

Sphincter disturbances 5 35.7 

Kyphotic deformity 4 28.6 

Brachialgia 3 21.4 

Neck pain 2 14.3 
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Table 2. Pathology of lesions in studied cases. 

The pathology Number of cases Percent 

Neoplastic 8 57.14 

Traumatic Fracture dislocation 3 21.42 

Infection Tuberculous spondylodiscitis 2 14.28 

Degenerative Dorsal disc prolapse 1 7.14 

 
was the same as preoperative. During the follow up period no mortality was 
recorded. 

4. Discussion 

Minithoracotomy approach represents a modification of conventional thora-
cotomy described for the treatment of pathologies of the anterior thoracic spine. 
As far as our preliminary experience shows, mini-thoracotomy lead to reduction 
of intra-and post-operative morbidity in the type of diseases treated so far. 
Trauma to the rib cage and muscles covering the anterolateral part of the thorax 
is diminished. The post-operative ICU stay is short as is the time in hospital. The 
same is true for intra-operative blood loss, incision pain, and cosmoses. The ap-
proach, however, seems to be ideal only for patients with mono- or bi-segmental 
pathology. Excision of malignant tumors, decompression of the spinal canal in 
tumors, spondylitis, and fracture cases can be achieved without major difficul-
ties. The same is true for biopsies or drainage of pre-vertebral abscesses. The 
most common indication of our approach in this study was neoplastic lesions (8 
out of 14), but in Nadir et al. 2008 series [5], 75% of the patients was trauma 
fracture. Mean operative time was approximately 2.5 hours ranged from 1.5 to 
3.5 hours, the same as in other series, and estimated blood loss was less than 464 
ml ranged from 250 to 750 ml. In this study, we don’t record post-operative sig-
nificant complications. Nadir et al. 2008 [5], among his series of 67 patients op-
erated via the anterior approach, he observed four post-operative complications, 
one empyema, one hemothorax and two wound infection. However, technical 
skills must be acquired by surgeons not familiar with the use of surgical micro-
scope or endoscope. Exposure is possible but more difficult, in patient in which 
single-lung ventilation is not possible. Data extrapolated largely from the cardi-
othoracic surgical literature indicate infection rates, following median sternoto-
my, ranging from 0.2% to 10% with associated morbidity and mortality rates as 
high as 25% [6] [7] [8]. We believe that access to the upper thoracic spine using 
a less invasive approach such as currently described should be strongly consi-
dered in patients, especially, to reduce intra-operative complications. Our cases, 
show that we can comfortably place a 2-level strut graft or intervertebral device, 
an anterior plate, and screw at T1 and down to T5, but other approaches to the 
levels cannot been able to secure an anterior plate in the patient below T3 as in 
technical notes of Fred et al. 2011 [9]. Thus, careful pre-operative planning 
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needs to be performed in selecting lesions that can be accesses safely using our 
approach. We prefer left side thoracotomy in our study, as Nadir et al. 2008, [5] 
Walkins et al. 2006 [10], and Thongtrongam et al. 2006 [11], to face the lesion 
with the right hand of the surgeon, and the easy mobilization of the descending 
aorta if required in anterior approach. 

In our study, we have 2 cases of tuberculosis presented by spinal cord com-
pression, kyphotic deformity and neurological deficits as in Zhang et al. 2013 se-
ries [12]. Both patients treated through mini intercostal thoracotomy approach 
with successful relieve of spinal cord compression, correction of spinal kyphotic 
deformity and finally improve the neurological state post-operatively. Although, 
the ideal surgical procedure for thoracic tuberculosis is still in debate [13]. Ante-
rior debridement with strut graft fusion, combined with anti-tuberculosis che-
motherapy is the standard and effective treatment for the thoracic spinal tuber-
culosis as we do [3] [6] [7] [14]. 

Limitations 

This study has many limitations. First, the number of patients is small, so, the 
real outcome of this technique and the possible associating complications needs 
further studies with greater number of patients and following different tech-
niques in comparison form for generalization of the results. Second, this tech-
nique could not be performed in separate spine centers as cardiothoracic inten-
sive care should be available. Third, high expert anesthetist and cardiothoracic 
surgeon are needed for performing such technique. 

5. Conclusion 

The upper thoracic spine region (T1 - T4) is a difficult and challenging to be ap-
proached surgically and the antero-lateral mini thoracotomy approach is consi-
dered an ideal surgical approach to this area. This approach had greater advan-
tages as we can through it deal with all indicated pathological lesions with suffi-
cient exposure and reconstruction. 
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