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THE LATEST IN SCANNING TECHNOLOGY – NOW AT CHENNAI


It is an indisputable fact that Radio diagnosis is the axis around which modern medicine revolves. Efficient patient care requires fast, accurate disease diagnosis. Ever since the serendipitous discovery of X-rays by Wilhelm Conrad Roentgen in 1895, radiological imaging has been the single most important factor influencing patient management. The speed with which imaging techniques evolve is mind-boggling. It is a matter of great pride, that the first X-ray unit in the country was installed at the Government General Hospital in Chennai, in the year 1900. The city however, had lagged behind in keeping pace with the giant strides that modern imaging was taking, upto the early part of the last decade. The arrival of Bharat scans with its motto “ Service through innovative technology” radically changed the scenario. Thanks to the vision of its Managing Director Dr. R. Emmanuel, the city now boasts of some of the most advanced imaging systems on the planet.

Bharat scans had its humble beginnings with an Ultrasound unit at its Ashoknagar centre, established in 1995. This was soon replaced with an Ultrasound - Color Doppler unit in 1996. This unit continues to remain a benchmark that newly emerging ultrasound centers strive to achieve. Its overwhelming popularity has resulted in the center being upgraded to a multimodality establishment. A brand new computed radiography (CR) system, 4D Ultrasound unit, Treadmill and ECG and an advanced fully automated clinical laboratory will commence functioning from the 8thof June this year.

The early computed Tomography (CT) scanners that were in use upto the last decade were of the axial type. Imaging times were very long and scanning the very sick patients and children was often problematic. Images suffered from motion artefacts, compromising diagnostic accuracy. The introduction of the spiral or helical CT scanner was regarded the first great revolution in CT technology. Spiral CT scanners could acquire a single image in one second as compared to the several minutes that were required on the older axial scanners. The first spiral scanner in the state of Tamilnadu was installed at the Guindy branch of Bharat Scans in 1998. A state of the art             Ultrasound / Doppler unit was also added.

The beginning of the new millennium witnessed the inauguration of a 0.5 T Magnetic Resonance imaging system in Royapettah. This whole body MR system with a superconducting magnet has a wide range of capabilities and the images generated by it are at par with the best in the country. The high incidence of breast cancer prompted the installation of a high resolution Dual Track Mammography equipped with Data Flash technology at Royapettah. Concern about the widespread occurrence of osteoporosis and its devastating sequelae resulted in the acquisition of DEXA, an advanced bone densitometry and whole body fat assessment unit that was again the first of its kind in the state. 

The second great revolution in the field of computed Tomography was the multislice CT scanner. This machine is capable of acquiring four images of the body in half a second         (as opposed to a single image in greater than 60 seconds with axial scanners and one image per second with a single slice spiral CT scanner). This amazing speed permits scanning of the entire body in less than 60 seconds. Accident victims, the very sick and children, in whom motion artefacts are a problem, can be scanned with astonishing rapidity. The resolution of a multislice CT image is unmatched. Advanced 3D applications such as Angiography, Virtual Endoscopy, Cardiac imaging, etc are routinely possible on this scanner. It is not therefore, surprising that Asia’s first Multislice unit was installed, by Bharat scans, at a new center in Royapettah in 2001. The quality of its studies remains, to this day unsurpassed in the country.

Keeping with its trend of being the pioneers in the field of medical imaging, Bharat scans was the first imaging centre in the country to receive ISO 9002 accreditation which has been possible because of the dedicated service and commitment of its expert staff, putting the latest cutting edge technology to its optimal use.

An attractive new ultrasound technique, called 4D imaging, which enables the radiologist to show expectant mothers their babies in utero in real time in three dimensions, was also introduced at the Royapettah center for the first time in Asia in 2002. The unique imaging capabilities of this diagnostic modality allows monitoring of normal pregnancies and also diagnosing abnormalities if any with greater accuracy

HIGH FIELD 1.5 T MRI WITH EXCITE TECHNOLOGY:

Over the last two decades, MRI has established itself as the primary imaging modality in the fields of the neurology and orthopedics. Its applications continue to grow. The advent of cardiovascular MRI and advances in the field of body imaging have made MRI indispensable to Radiologists, Neurologists, Orthopaedicians, Cardiologists, Gastroentrologists, Urologists, Hepatologists Gynecologists, General physicians and surgeons to accurately diagnose various problems enabling proper patient care. It is important therefore that an MR unit combine all these capabilities. The variety of MR scanner that is available in the market is staggering. Most units are low field strength permanent magnet systems. (0.2 – 0.3T). A significant proportion of these are “open MR units”. Their units are limited in their range of capabilities. The images that these generate are also suboptimal more often that not. The high-end MR systems (1.5T) have superconducting magnets that permit performance of a massive array of studies effortlessly. It is one such machine, a 1.5T superconducting MRI system with 8 channel EXCITE technology that will commence functioning from the 1st of June this year at the new Bharat Scans centre at Anna Nagar. This machine, the first of its kind in India, will produce images of astounding clarity in unbelievably short imaging times.

For long, the term MRI was associated with claustrophobia and lot of noise. Thankfully with advanced technology, the new 1.5 MRI at Annanagar has a short length, wide bore compact magnet design along with adequate ventilation and soft lighting, minimising patient discomfort. The unique features at the new installation include a MR compatible CCTV for constant patient monitoring during scanning and MR compatible music system 

Wherein the patient can listen to music during the scan (Infact patients can bring CD’s of their choice and relax / enjoy the scanning experience – This facility currently being available only at Bharat Scans).

Apart from being a superior to the low end open / permanent magnet systems, the new 1.5T MRI machine owing to its 8 channel EXCITE technology, is also significantly superior to any other ordinary 1.5 T MRI system. What this means is that there is a further significant improvement in the image quality and reduction in scan times. (Infact, in emergency situations, a comprehensive brain examination can be done in as short as               3 minutes with the new machine, as compared to the 30-40 minutes needed on an ordinary MR scanner).

The improved image resolution enables the radiologist to visualize the normal internal anatomy accurately and diagnose abnormalities if present with greater accuracy. Some of the newer applications being: 

MR spectroscopy: Being available for the first time in Chennai, spectroscopy helps in the further characterization of abnormalities, with the differentiation between stroke, infection and tumors etc being more accurate.

MR Angiography: The study of blood vessels was for a longtime an invasive procedure wherein a long tube is introduced through an artery in the groin and contrast is injected. MR angiography is the noninvasive alternative to this procedure. MR angiograms obtained on older MR scanners often fail to detect small aneurysms and stenoses. The 1.5T scanner can produce exquisitely detailed images of blood vessel anatomy. High quality infusion MR angiograms of the brain and neck can be done in as less as 13 seconds on this scanner as opposed to the 10-15 minutes required on low field strength machines (which again can be degraded due to motion because of the long scanning times). Studies of the limb arteries, which are impossible on older units, can be performed with ease. Infact, at Bharat Scans an expensive, highly sensitive peripheral vascular coil is available for this specific purpose and is the only centre in the country to have such facility. 

Diffusion – Perfusion Imaging:

Unlike myocardial infarction, cerebrovascular accidents commonly known as stroke have not received the same degree of aggressive treatment that they need. This has largely been because of the lack of availability of an imaging modality sensitive enough to detect the location and magnitude of a stroke early enough. Though bleed can be detected almost immediately on CT scans, an infarct, which happens due to reduced blood supply to the brain, may not be detected on the CT scan even upto 24 hours. On the other hand, diffusion imaging detects the occurrence of a stroke within a few minutes of an acute neurological episode. Sadly, diffusion imaging has been difficult to perform on older MR scanners and the images that are produced are often far from satisfactory. The quality of a Diffusion image depends directly upon the strength of the MR machine. The new 1.5 T scanners produces Diffusion images of breath taking quality, permitting very early detection of stroke.

Active therapeutic intervention for stroke requires knowledge as to how much brain tissue is nonviable and how much can be rescued by clot lysis. Perfusion MR, a technique possible only on the new 1.5 T scanners provides this information accurately. It is obvious; therefore that prompt performance of these imaging studies will result in significant reduction in the morbidity and mortality associated with stroke.

FUNCTIONAL MRI:

Functional MRI is an exciting new MR technique, which is dependent on the blood oxygen level (BOLD technique). To determine whether a brain tumour can be surgically removed or ablated by radiotherapy requires a precise knowledge of its location. Tumours are often located adjacent to critical areas of the brain. Damage to such areas can result in devastating loss of a vital body function. Functional MRI is used to show the relationship of such critical areas to tumours, so that the surgeon can avoid traumatizing them during surgery. This technique is expected to revolutionize the way Neurosurgery and Radiotherapy treatment planning is practiced in this city.

Musculoskeletal Imaging:

Joints in the human body are held together by a large number of ligaments. Some of these are extremely minute. Damage to these structures can result in significant joint instability. Detection of such damage is vital to prevent the onset of premature osteoarthritis. The usage of specialized phased array coils including unique chimney coils for the foot in the 1.5 T MR unit will enable easy detection of such injuries. The superior soft tissue resolution of this scanner permits clear delineation of articular cartilage, muscle, synovium, ligaments and tendons, reducing the need for invasive arthroscopy. Accurate characterization and staging of bone and soft tissue tumours is another important application of the modern scanner. Accurate characterization 

Abdomen Imaging:

The decision to operate on patients with jaundice is often difficult to make. Surgeons will now be able to make this decision with greater ease without resorting to invasive procedures such as Endoscopic Retrograde Cholangio Pancreatography, employing the facilities available in the new MR scanner. The ability to perform high quality Magnetic Resonance Cholangio Pancreatography (MRCP) images and dynamic contrast enhanced imaging studies of the liver, pancreas and gall bladder permits accurate surgical planning. Tumours of these organs can be accurately assessed. Satisfactory MR imaging of the abdomen, not routinely performed on any MR scanners, will become possible with the new unit. Image acquisition times will be shortened to a matter of a few seconds eliminating motion artifacts. In fact there will be no need for patients to hold their breaths during the study. MR venograms of the portal venous system, which supplies the liver, will be performed for the first time in the state. This technique, hitherto possible only invasively, will help in the treatment of the vast number of patients who suffer from chronic liver disease.

Apart from this owing, to the free breathing MR technique which is now possible, various abnormalities of other structures like spleen, kidneys, bladder, prostate, uterus, ovaries and retroperitoneum, including tumours and infections can be accurately evaluated.

Cardiac Imaging:
Due to constant beating motion of the heart, cardiac scanning was for a longtime confined to diagnosing few structural abnormalities like tumours, cysts, pericardial diseases and some congenital abnormalities. However the fast scanning capabilities of the new MRI allows detailed imaging of the heart including real-time imaging. This becomes crucial for evaluating patients with acute (recent) and chronic (old) myocardial infarction (commonly known as heart attack), which is a very serious problem with ever increasing frequency in the modern Indian society. What this tells us is whether the heart wall is really damaged and if so to what extent. This would be of a great help to the cardiologist for proper treatment planning.

DUALSLICE CT:

Over the last two years, we at Bharat Scans have proved the superiority of a Multislice CT scanning system in terms of better speed, image quality, reduced radiation dose, improved coverage, diagnostic accuracy and patient care over conventional axial and helical scanners beyond any degree of doubt. Multislice technology has revolutionized the way we acquire and interpret CT images. The introduction of the new Hi-speed       Dualslice CT scanner at the Anna Nagar center is another step in this direction in our endeavour to emerge as the most complete imaging center in this country.

The new Hi-speed Dualslice CT scanner will enable us to achieve image acquisition three times faster and reduce radiation dose by upto 50%. Single breath hold imaging of the thorax and abdomen and scanning of an entire limb in the arterial phase are routinely possible. Dual phase imaging of the liver and pancreas, the quality of which is at best average on routine scanners, can be achieved with a high degree of accuracy. Scanning, in short, is so fast, that it Magnet s completed even before the patient realizes it.

The scanner’s easy to implement automated capabilities ensure that the technologist spends more time assisting patient and less time operating scanning protocols.

CT Virtual Endoscopy:

Conventional colonoscopy involves the passage of a fibreoptic endoscopic tube per rectally into the colon. This procedure is often uncomfortable and is limited by the fact that the bowel beyond a focus of obstruction cannot be visualized by the endoscope. CT colonoscopy is a noninvasive procedure where air is introduced per rectally into the colon through a soft short rubber catheter. Helical CT images of the abdomen are obtained. The images are later processed to generate on ‘Endoscopic’ view of the large bowel. Small polyps, strictures and cancers can be visualized with great clarity. The procedure can be performed quickly, with minimal discomfort to the patient.

Similarly virtual bronchoscopy is a noninvasive way of evaluating the tracheobronchial tree without even having to inject any air since air already exists in these regions.

COMPUTED RADIOGRAPHY:

A state of the art 800ma X-ray unit with IITV with Computed Radiography is another additional feature of the new imaging center and is the first of its kind in Chennai. While X-rays can be taken with even a 60ma X-ray machine, these often suffer from the problem of movement blurring particularly in sick patients and children and poor exposure quality, warranting repeat X-rays and thus increasing the radiation dosage to the patient. The 800ma X-ray units on the other hand need a very short exposure time to obtain good radiographic images, eliminating these problems. The IITV attachment also permits high quality contrast radiography including Barium studies for the gut and IVU studies for kidney evaluation. Computed Radiography being introduced for the first time to Chennai uses photo stimulate phosphor technology, producing high detail radiographs without using X-ray films. This allows for post-processing of the images, thus minimizing the X-ray retakes and the accompanying additional radiation burden.

Apart from these, the state of the art 4D Ultrasonography and Mammography units are also available at the new Anna Nagar center. These units are similar to the already existing systems at the Royapettah centre and are being installed at the new center as part of the efforts to provide the benefit of cutting edge technology to all.

Expanding its role in diagnostic services, an advanced clinical laboratory is also being introduced with the facility to do all blood, urine, sputum and CSF examinations.

The Bharat Scans imaging armamentarium is vast and varied. Innumerable patients have benefited from the quality imaging studies that have been performed over the last decade. The organization continues to soar higher in the field of diagnostic imaging. The establishment of its new high-tech center at Anna Nagar bears testimony to this fact. Its unwavering resolve to be the best and its unflinching commitment to its motto have ensured that Bharat Scans will continue to play a fundamental role in patient care not only in the city of Chennai but also the country for a long, long time.

UNIQUE FEATURES OF THE NEW DUALSLICE CT SCANNER AT ANNANAGAR:

· Multislice acquisition 

· Patient friendly CT design

· Larger gantry aperture, so scanning of even obese patients is not a problem

· Pleasant ambience

· Sub millimeter slices

· Sub second scanning

· 60 second helical scan. 

· Hi-light detector with an absorption efficiency of 99%.

· Advanced artifact reduction software 

· Noise filtering algorithms

· Auto ma facility for reducing the radiation dosage based on patient thickness 

· Asymmetric scanning capability to acquire both a routine 10mm thick slice and a 1mm HRCT image of the chest in a single tube rotation (thus reducing the radiation dosage)

· Smart prep for accurate arterial phase studies and angiography

· Pressure injector for angiography and dynamic studies.

· Advanced workstation with excellent 3D, multiplanar reconstruction, navigator and volume rendering facility 

· CT perfusion studies for CBV, CBF & MTT

· UPS backup for nonstop scanning.

· Teleradiology 

· www.bharatscans.com

Unique features of the new high field strength 1.5 Tesla MRI system at Bharat Scans, Anna nagar:

· Ecofriendly centre, with no chemicals being used.

· The first EXCITE system with 8 channel technology, providing high resolution imaging (1024 x 1024 matrix) with very fast scanning times (in contrast the low end systems and even the other ordinary 1.5 T systems have a single channel)

· Very fast image reconstructions (400 images / second)

· Wide bore of the magnet along with the short magnet design and appropriate soft lighting and ventilation systems, allows scanning of even obese patients without claustrophobia.

· Whole new array of special phased array coils with 8 channel technology for optimal scanning of different parts of the body, including peripheral vascular coil (for peripheral angiography), chimney coil for foot scanning and neurovascular coil for imaging of both the circle of Willis and neck vessels in a single acquisition.

· ASSET parallel imaging technique which allows reduction of scan time by half. 

· The very high speed of the system allows a comprehensive brain examination (including T1 WSE, T2 FSE, FLAIR, Diffusion Weighted EPI and 3D TOF MRA) in less than 3 minutes in emergency.

· Whole body MRI screening possible in less than 10 minutes (useful for metastases screening).

· Whole spine survey in quick time.

· Advantage windows workstation for specialized 3D reconstruction and other advanced CT / MR applications.

· MR compatible pressure injector for infusion Angiography and dynamic contrast studies.

· The lower toxicity of the non-ionic MR contrast media as compared to the contrast media used in CT, makes MRI the preferred imaging modality for vascular imaging in patients with renal failure.

· The only centre in Chennai to have closed circuit MR compatible TV inside the MR gantry, which facilitates constant monitoring of the patients during scanning. 

· MR compatible pulse oximeter for patient monitoring.

· MR compatible Boyle’s apparatus.

· Special MR compatible music system also allows the patient to relax during the scanning (patients can actually bring CD’s of their choice to listen during the scanning)

· Tele Radiology – The already existing hitech imaging centre at Royapettah will be linked to the Anna nagar centre facilitating exchange of information and views among the panel of expert Radiologists, facilitating proper patient care
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