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ULTRASOUND SCANNING AND PROTOCOLS WITHIN THE PRIMARY HEALTH CARE

Introduction:-

The provision of ultrasound services within the primary health care environment is an excellent development, which would be of immense benefit to the patient and their GP or family Physician.

In physical and scientific terms, ultrasound is like ordinary sound that we hear, except that it has a frequency much higher than what humans can hear.  Normal human hearing operates over a frequency range of approx. 20Hz to 20,000 Hz.  (1 Hz or Hertz is defined as 1 cycle per sec.)  By definition therefore, sound waves with frequencies above 20,000 Hz fall into the rang of ultrasound frequency range of between 2 Mhz to 12 Mhz.  (1 Mhz or Megahertz is 1 million cycles per sec).  The frequency used depends on the type of examination and the build of the patient.  

As Ultrasound travels through human tissues and body, it Interacts with the body anatomy in such a way that allows us to use if for cross sectional and dynamic imaging.

A few advantages in Primary Healthcare Ultrasound service would include:

· Provision in a familiar and comfortable environment to the patient usually close to home.

· Will be Consultant-led and Consultant provided (ultrasound examinations will be performed and reported by Consultant Radiologists who will also explain the findings to the patient.

· Very minimal or no waiting times.

· Scans will be reported and dispatched to the GP within 48 hours.

· Promotes the desirable very close liaison between the GP and Consultant Radiologist, in the interest of patient care.  When urgent or significant pathologic findings are detected during ultrasound examinations, these will be communicated and fully discussed with the GP as quickly as possible (usually at the end of  the examination).

· A normal scan will be reassuring for the patient and the GP’s or will prompt further evaluations as may be appropriate.

· Early diagnosis of pathologic lesions which will improve early detection and treatment of various illnesses including neoplasms.

· Ultrasound imaging does not utilize ionizing radiation.  It is a relatively cheap service to provide and can be used in all groups. 

UPPER ABDOMINAL ULTRASOUND

Preparation:


Fasting or starving for 6 hours.

Common Indications:

1. Acute and chronic RUQ due to gallstones +/-cholecystitis.

2. Jaundice

3. Upper abdominal /epigastric pains.

4. Palpable upper abdominal masses within solid organs such as liver, spleen pancreas, kidneys and other intra-abdominal masses.

Common Pathologies’:

1. Gallstones +/- cholecystitis

2. Obstructive and non-obstructive jaundice

3. Hepatosplenomegaly

4. Liver fatty Change

5. Follow-up or hepatitis for early detention of liver tumours

6. Pancreatitis and its complications

7. Pancreatic neoplasm.

8. Ascites

9. Focal livery and splenic lesions

10. Retroperiotoneal masses such as adenopathy

11. Kidneys obstruction

12. Renal calculi

13. Cysts and solid renal neoplasm.

Technique:

· Patient examined in supine position
· 3-5 Mhz transducer depending on patients
· Ultrasound gel is applied to the skin surface.
· Systematic standard 2D evaluation of the GB, liver, pancreas, kidneys, spleen, abdominal aorta, and para aortic regions.
· Transducer cleaned after examination.
ABDOMINAL AORTA ULTRASOUND

Preparation:


Nil

Common Indications:

1. Pulsating midline abdominal mass for abdominal aortic aneurysm. (AAA). 

Follow- up of known AAA.

Technique:

· Patient examined on supine position.

· 3-5Mhz curvilinear transducer depending of body build and size.

· Ultrasound gel applied to the skin surface.

· Longitudinal length/A.P diameter of AAA measured.

· Transducer cleaned after examination

URINARY TRACT ULTRASOUND

Preparation:


Full or distended urinary bladder.

Common Indications:

1. Loin or kidney pains – to evaluate kidneys for calculi and hydronephrosis. 
2. Haematuria – to evaluate kidneys for tumours and calculi.  I will also detect gross bladder tumours, but cystoscopy continues to be the ideal evaluation for early bladder tumour detention).
3. Evaluation and follow-up of CKD – with measurements of kidney sizes and structural evaluation of renal thicknesses and echogenicity’s. 
4. Park of work-up for Hypertension – for evaluation of renal size, masses and any structural kidney abnormalities.  Evaluation of suprarenal regions for gross adrenal mass lesions.
Techniques:

· Patient examined in supine, oblique, or lateral decubitus positions, depending on position for which kidney can best be visualized and evaluated.
· 3-5mhz transducer depending on body build and size.
· Ultrasound gel applied to skin surface.
· Transverse and longitudinal scans of kidneys, upper ureters, and urinary bladder.  Evaluation of suprarenal for gross lesions.
· Transducer cleaned after examination.
LEG DOPPLER FOR DVT’S

Preparation:


Nil

Common Indications:

1. Sudden onset of calf pain and swelling.

2. Haemoptysis.

Common Pathologies:

1. Deep vein thrombosis.

2. DVT.

3. Baker’s cyst and complications.

4. Haematoma.

5. Abscess.

6. Cellulitis.

7. Soft tissue tumour.

8. Superficial thrombophlebitis.

Technique:

· Patient examined in supine, lateral decubitus, sitting-up with calves dangling and prone positions, depending on which vessels are being evaluated and findings.

· 7-10Mhz linear transducer depending on patient’s build.

· Ultrasound gel applied progressively from groin to ankle.

· Veins are scanned in transverse plane, in a stepwise fashion every 1-2cm, from the groin to ankle, with vein compression and augmentations.

· Colour Doppler flow will frequently be utilized.  All deep veins from common femoral vein (including profunda femoris vein), to the three paired calf veins are systematically evaluated & superficial veins – particularly the proximal great saphenous vein and saphenofemoral junction.

· Compressibility and patency of all veins are assessed and any thrombus is identified.

· If initial scan is negative, but clinical suspicion is high and symptoms persist, a follow-up leg Doppler in 5-7 days is recommended.

· Transducer is cleaned after examination.

FEMALE GYNAE PERABDOMINAL PELVIC ULTRASOUND

Preparation:


Full urinary bladder – filled to a level which is just uncomfortable for the patient.

Common indications:

1. Lower abdominal and pelvic pains.

2. Menorrhagia and intermenstrual bleed.

3. Suspected PID and pelvic collections.

4. Pelvic and abdominopelvic masses – such as uterine fibroids and ovarian masses.

5. Ectopic gestations.

6. Lost IUCD, post menopausal bleeding (PMB)

Technique:

· Patient is supine

· 3 5 Mhz curvilinear transducer

· Ultrasound gel applied to lower abdomen and suprapubic region. 

· Evaluate uterus, ovaries, and adnexal mass lesions in both transverse and longitudinal planes.

· Transducer cleaned after examination.

TRANSVAGINAL ULTRASOUND (TVS) 

Preparation:


Nil

Patients for TVs would have had a per abdominal pelvic scan before TVS.  If both examinations are being performed at the same sitting, the patient would therefore be required to come in with a full bladder and would empty before the TVS.  A per abdominal pelvic scan and TVS constitutes two examination and takes two time slots.

Common indications:

1. Lower abdominal pain and discomfort.

2. Menorrhagia and inter menstrual bleeding.

3. Peri and post-menopausal bleeding.

4. Polycystic ovaries syndrome (PCO).

5. Pelvic masses.

6. Confirmation of early intrauterine pregnancy. 

Common Pathologies:

1. Uterine fibroids

2. Adenomyosis 

3. Cysts and solid ovarian lesions.

4. Endometrial polyps.

5. PID’s.

6. Ectopic pregnancies.

Technique:

· Necessary explanation of procedure to patient.

· Patient is supine with a pillow beneath the buttocks.

· Hips and knees are flexed, and hips are slightly abducted. Lower Abdomen, pelvis and thighs will be draped. 

· TVS transducer already prepared with gel on scanning surface and covered with a condom.  Gel also applied to outer surface of the condom.  TVS probe gently inserted.  Sagittal and coronal scans of the uterus, ovaries and adnexal regions obtained. 

· Remove condom and clean transducer. 

PER ABDOMINAL PROSTATIC SIZE & PRE/POST VOID BLADDER VOLUMES

Preparation:


Full urinary bladder 

Common indicators:

1. Prostatisum and difficulty with micturition.

2. Poor urinary stream.

3. Hesitancy.

4. Bladder emptying problems.

Technique:

· Patient is supine.

· 3-5 Mhz curvilinear transducer.

· Ultrasound gel applied to lower abdomen/suprapubic region.

· Prostate and urinary bladder and identified and volumes computed from 3D measurements, with prostatic size in grams and bladder volume in mls.  If a post-void volume is required,  patient goes to the toilet or bathroom to empty urinary bladder, and post micturition residue measured in 3D’s which should be less than 100 mls.

· Transducer cleaned after examination.

SCROTAL OR TESTICULAR ULTTRASOUND

Preparation: 


Nil

Common Indications:

1. Pain.

2. Lump.

3. Swelling or discomfort within the testes or scrotum.

Common Pathologies:

1. Testicular tumours.

2. Epididymitis and epididymoorchitis

3. Hydrocele.

4. Varicocele.

5. Epididymal and testicular cysts and distinction between extra/intra testicular lesions.

6. Testicular microlithiasis, which may be pre-malignant and follow-up or such patients.

Technique:

· Patient is scanned supine and patients privacy respected.
· 10-12 Mhz linear transducer.
· Ultrasound gel applied to scrotal skin surface.
· Testicles and scrotums scanned in both transverse and longitudinal planes.  Colour Doppler may be utilized.
· Transducer cleaned after examination. 
NECK ULTRASOUND

Preparation: 


Nil

Common Indications:

1. Neck swelling +/- pain and discomfort.

2. Thyroid neck swellings and nodules.

3. Thyroid diseases such a hypo and hyperthyroidism.

Common Pathologies:

1.  Multi nodular goitre. 

2. Neck adenopathy.

3. Salivary gland swellings.

4. Neck abscesses.

5. Cystic or solid mass lesions.

· Carotid Doppler:  ultrasound imaging of carotid arterie forms part of a specialist clinical assessment for TIA (transient ischemic attack, 2. Vertigo, 3. Dizziness

Technique:

· Patients may be examined in various positions such as supine with neck extension and with pillows beneath the shoulders and lower neck, or semi-sitting position with head end of the examination couch elevated to approx. 45 degress.

· 7.5 – 12 Mhz linear transducer, supplemented with curvilinear transducer if necessary.

· Choice of frequency depends on patient build and what organ or lesion is being evaluated.  Colour Doppler will frequently be used.

· Ultrasound gel is applied to skin surface.

· Standard neck evaluation of neck structures and organs in transverse and longitudinal planes.

· Floor of the mouth, thyroid gland, abnormal neck swellings, salivary glands, and neck glands will be fully evaluated.

· Transducer cleaned after examination. 
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