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Posterior midline transpedicular approach for 
third rib neoplasm
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Introduction

Neoplasms of the rib are heterogeneous group, consisting of 
aggressive and benign entities with large number of overlapping 
features [1]. Aneurysmal Bone Cysts (ABC) are rare lesions seen 
typically in adolescent age group. Although primarily benign, up 
to thirty percent of aneurysmal bone cysts may be secondary to 
other neoplasms like germ cell tumour, osteosarcomas, fibrous 
dysplasia or osteoid osteomas especially in adults [1]. So the 
resection of ABCs are mandatory in adults when they are symp-
tomatic. Symptoms vary from pain and swelling adjacent to the 
affected bone as well as dyspnoea and pathological fractures. 
They are commonly observed in the posterior arch of the ribs. 
This report describes an innovative posterior midline approach 
for an aneurysmal bone cyst, from third rib, closer to the spine.

Case history

A 27 year old male engineer, with back pain, was evaluated 
and found to have Lytic lesion in the posterior end of the third 
rib with cortical break and pleural based soft tissue thickening. 
A differential diagnosis of metastasis, peripheral lung tumour or 
tuberculosis was considered. PET CT revealed FDG non avid soli-
tary, permeative, and expansible lytic lesion. There was an ad-
jacent soft tissue component, involving posterior aspect of right 
3rd rib suggestive of eosinophilic granuloma /Ewings sarcoma. 
(Figure 1A,1B). Evidence of primary or secondary malignancy 

elsewhere was not found in the whole body survey. Consider-
ing the CT, PET findings and symptomatic nature of the disease, 
surgical excision of the lesion was planned. The tumour was ex-
cised through posterior midline trans pedicular approach with 
the aid of neuro navigation. This involved preoperative fusion 
of CT and PET images and surface marking using Striker Neu-
ronavigation system (Figure 1C). After draping the patient, the 
entry point and trajectory was marked. Subperiosteal dissection 
of both lamina and pedicle of third thoracic vertebra after en-
tering through posterior midline incision . The right transverse 
process and attachment of 3rd rib head was identified and re-
confirmed with neuronavigation. It also aids to locate the tu-
mor and tumor free margin. Using a Gigly saw, supramarginal 
excision of the tumor on both the sides was performed with-
out any chord or neruve injury (Figure 2A,2B). By adopting this 
novel approach, a large postero-lateral incision with its mor-
bidities, thoracoscopy and single lung ventilation was avoided. 
The neuro navigation aided in resecting the rib, with a tumour 
free margin at both anterior and posterior ends as well as al-
lowing tumour free pleural margin .The histopathological study 
revealed aneurysmal bone cyst (Figure 2C) with free margins on 
all sides. Hence no further chemo/radiation were required. This 
report describes novel minimalistic posterior midline approach 
for posterior rib neoplasm.  

Abstract

Aneurysmal bone cysts are primarily benign neoplastic lesions, often 
occurring in childhood and adolescent age group. A 27 year old male 
with neoplastic lesion arising from the posterior end of right third rib, 
underwent resection without thoracotomy or use of thoracoscopy. In 
this technique we used posterior midline transpedicular approach and 
resected with the help of neuronavigation system. Use of neuro navi-
gation system helps to achieve tumour free margin and very usefull in 
neoplasms closer to the spine. This is a minimally invasive approach for 
neoplasm arising from the rib without thoracoscopy or thoracotomy.
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Figure 1: A - CT Chest showing the tumour in the posterior end of third rib.
B - PET CT Showing the lytic lesion.
C - Neuronavigation image during the pre-operative surface marking. 

Figure 2: A - Drawing showing the location of the tumour.
B - Intra-operative photograph showing the tumour.
C - Microphotograph showing the features of aneurysmal bone cyst.

Discussion

Primary Aneurysmal bone cysts are independent neoplasms. 
Despite the evidence of possible malignant transformation in 
the form of oncogenic activation of USP6 gene in ABC [1,2], 
the tumor is generally thought to have no malignant potential 
but requires resection if they are symptomatic [1]. The rib neo-
plasms are usually approached through thoracotomy or using 
Video Assisted Thoracoscopic Surgical (VATS) techniques. Our 
non thoracotomy approach by a, single midline incision for 
these tumors of posterior ribs, can be used routinely for com-
plete and safe resection with tumor free margins. The surgical 
exposure allows for laminectomy, facetectomy, costo transver-
sectomy, with rib resection and complete tumor excision [3]. 
We have successfully used the posterior midline approach in 
this patient.

This technique avoids complications of regular thoracotomy 
which includes bleeding, infection, pneumothorax, pleural effu-
sion, shoulder dysfunction and muscular pain which can cause 
splinting and decreased inspiratory efforts. Furthur there is re-
duced compliance to physiotherapy, and causes post-thoracot-
omy pain syndrome [4,5]. Chronic pain after thoracotomy af-
fects up to 57% of patients at 3 months and 47% at 6 months 
[6]. Video-Assisted Thoracoscopic Surgery (VATS) may be used 
for rib resection to reduce pain of intercostal nerve damage by 
limiting the number and size of intercostal ports used. Howev-
er, the incidence of chronic pain appears to be similar to open 
thoracotomy [7]. This non thoracotomy technique preserves 

paraspinal muscle viability, bulk and innervation, and reduces 
overall morbidity while ensuring safe spinal and paraspinal dis-
section under neuronavigation. Neuronavigation enables ac-
curate surgery, and may ultimately reduce complications and 
improve outcome. It allows painless, image-guided surgery, and 
can be used in all procedures where paraspinal dissection is in-
volved and resection margins needs to be precisely defined [8]. 
This approach reduces the muscle cuts and splits, reducing in-
flammation and ensures safety of the neural structures includ-
ing dorsal primary rami. Also it reduces the incision length as 
it allows more than adequate exposure through a precise and 
limited muscle elevation over concerned rib while avoiding long 
length of muscle mobilization [5]. Also, the surgical approach is 
the same as for laminectomy, and therefore, access to the rib 
head neoplasm is easy, fast and safe. In this era of minimally 
invasive surgery, overall blood loss and muscle-related morbidi-
ties such as pain and scarring are significantly reduced.
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