
Palpation of the unaffected 
breast in the semi-lateral position
The patient is then asked to turn half on her side towards the non-affected side 

and her arm is placed above the head, resting on the pillow. This manoeuvre 

enables re-palpation of the breast and often reveals lumps in the upper outer 

quadrant that were undetected in the supine position. Failure to detect such 

lumps may result in litigation that is both humiliating and expensive.

The breast is re-examined, based on imaginary vertical or oblique columns 

so that a thorough second palpation has been performed. The axilla is also 

re-palpated with the patient in this position.

Palpation of the symptomatic 
breast in the semi-lateral position
The patient is asked to turn half on her side in the opposite direction so that 

the symptomatic breast can be re-examined in a similar manner. Dimensions 

of palpable lumps and axillary nodes are rechecked and recorded and any 

other palpable breast masses are noted.

If the patient is complaining of pain and clinical examination has not revealed 

any lumps, the final step is to determine the site of the pain. In most cases, 

as the breast tissue falls away from the ribs it will be possible to place a finger 

on the rib from which the pain is emanating. This may produce an involuntary 

movement as the rib is touched which is pathognomic of rib cage pain.

If the patient is complaining of a nipple discharge, an attempt is made to 

express this and if unsuccessful the patient is asked to try. When a patient has 

a palpable lump and a discharge, almost invariably determining the nature 

of the lump explains the discharge and the diagnosis can be made by FNAC 

or excision biopsy. In the absence of a lump, the most important first line 

investigation is testing the discharge for haemoglobin (Hb), using standard 

urine-testing sticks. If no haemoglobin is present, surgical intervention 

is almost never necessary. Irrespective of the colour, if Hb+ discharge 

emanates from one duct, patients at Guy’s Hospital are advised to undergo 

microdochectomy. In a series of 284 microdochectomies, all those with 

cancer had Hb+ discharge7.

Palpation for metastatic disease, when appropriate
If there is clinical suspicion of malignancy, the clinical status of the axillary 

nodes will have been determined already as part of the routine examination. 

Another potential regional site of metastasis is the supraclavicular fossa 

(SCF). Both SCF are examined from behind with the patient sitting up and the 

presence of palpable nodes is measured and recorded.

The abdomen is palpated particularly for hepatomegaly and the lungs are 

percussed to exclude gross pleural effusion. Although these aspects of the 

clinical examination are enshrined in the evaluation of breast cancer, they 

rarely yield positive signs except in those relatively rare patients with locally 

advanced disease.

Outcome of clinical evaluation
At the conclusion of the clinical evaluation the examiner assigns the patient 

to one of five groups, depending upon clinical suspicion. These are E 

(evaluation) 1–5 and definitions of these are given in Error! Reference source 

not found.Table 1. For patient classified as E1; if there is localised nodularity 

in a woman aged <40, an ultrasound is usually ordered (although its function 

is largely to act as a placebo). Most of these patients need reassurance and 

are discharged. For patients with apparent fibroadenomas aged ≥25, FNAC is 

performed during ultrasound to confirm the diagnosis.

Younger women (<25) with ultrasound confirmed fibroadenomas, do not 

need to have a tissue diagnosis made. All patients with suspected cancer 

need to have both ultrasound and mammography, together with a core 

biopsy. Additionally ultrasound of the axilla is performed and if an axillary 

abnormality is present, FNAC is performed. Those with a malignancy and a 

normal axillary ultrasound are suitable for sentinel node biopsy.
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E Definition Mammos U/S FNAC Core

1 No lump ≥40 years Local nodularity No No

2 Benign lump ≥40 years Yes Yes No

3 Equivocal lump ≥40 years Yes No Yes

4 Suspicious lump Any age Yes No Yes

5 Malignant lump Any age Yes No Yes

Table 1: E (evaluations 1–5 and definitions. Protocols for investigation 

of breast abnormalities may vary from unit to unit, but the core 

investigations performed in all centres are shown in bold.

Communication
If at the end of the clinical evaluation and the examiner is of the opinion that 

the lump is malignant, it is best to share this with the patient and explain 

that various investigations will be needed to confirm the diagnosis. At this 

point protocols diverge. In some units, the lump is subjected to fine needle 

aspiration cytology after imaging, which is reported immediately. The patient 

is seen again, given the diagnosis and often a treatment plan is outlined.

In my unit, we do not use FNAC to make a diagnosis of malignancy but instead 

get a core biopsy performed during imaging. The patient, who then sees both 

the consultant and the breast care nurse, is warned that she probably does 

have breast cancer but the pathology results will be available in a few days. 

She is asked to return, with a friend or relative, for the definitive diagnosis 

and a treatment plan that will have been discussed by the multidisciplinary 

team before she is next seen in the results clinic.

This slight delay enables the patient to start the process of coming to terms 

with the diagnosis and allows for a full discussion of a treatment plan since 

receptor status (oestrogen, progesterone and HER2) will be available from 

immunohistochemistry of the core biopsy. Also almost all patients respond 

to the potential diagnosis by bringing a relative or friend. This provides the 

benefit of support from the companion, who, it is hoped will be able to listen 

more dispassionately and remember what has been said so that areas of 

uncertainty can be better understood.

Conclusions
Careful history taking, thorough clinical examination and targeted selection 

of investigations will enable the majority of women with benign breast 

problems to be seen and reassured at a “one-stop clinic”. For those with 

suspected cancer, a calm sympathetic response will make the difficulties of 

the diagnosis and treatment easier to understand with a greater likelihood of 

the patient accepting optimal local and systemic treatment.
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A 60-year-old man had noticed some mild pain and localised swelling around 

his left hip for 3 months. He had been losing some weight and was a lifelong 

smoker. One morning, he stood up from a chair and heard a loud crack 

from his left hip. He was in immediate pain and was unable to mobilise. An 

ambulance brought him to hospital where an X-ray was taken (see Figure 1). 

A subsequent scan performed is shown in Figure 2.

Figure 1: The first X-ray of a patient’s left hip.

Figure 2: A series of X-rays.

Questions

1. What does Figure 1 show?

2. How will you investigate?

3. What is Figure 2 and what does it show?

4. What are the treatment options?

Answers

1. There is a fracture of the left proximal femur, through a lytic lesion. Further 

bony destruction is seen in the right iliac crest. This is a pathological fracture, 

and due to the presentation and history it is most likely caused by metastatic 

bone disease which is secondary to an unknown primary tumour.

2. All patients should be fully assessed with a thorough history, examination 

and then simple and more complex investigations. 

• History: weight loss; tiredness; bone pain (indicating possible locations 

of metastatic deposits); haemoptysis; haematemesis; malena; blood per 

rectum; tenesmus; haematuria; dysuria; and breast lumps. Bone pain is 

important to identify metastatic deposits, as prophylactic fixation prior to 

fracture is more desirable and results in less morbidity. 

• Examination: cachexia; pallor; lymphadenopathy; respiratory system 

(although may be normal with lung cancer); abdominal system and digital 

rectal examination (for masses, prostate and blood); breasts; spine (for 

painful vertebrae).

Investigations

• Simple: FBC for anaemia; U&E for renal function; bone profile and calcium 

(may be raised due to bone displacement from metastatic lesions); liver 

function tests (although these are non-specific); urine dipstick; chest X-ray 

(for lung lesions); and mammogram (if suspected). Most tumour markers 

lack the sensitivity and specificity to be used as screening tools1. Full length 

femur X-rays are needed.

• More complex: CT chest/abdomen/pelvis is a good place to start to 

identify solid tumours. Endoscopy (upper and lower GI) can be used to 

investigate suspected GI cancers. Bone scan, ultrasound and MRI (local area, 

e.g. pelvis) are used in addition to CT to assess metastatic spread.
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3. This is a nuclear bone scan, showing “hot spots” in the left hip, right femur, 

pelvis, vertebrae, humerus and ribs. Bone scans use radioactively labelled 

technicium which is taken up by cells with high turnover (e.g. malignant 

cells) and so shows hot-spots when using a gamma camera. 

4. Pathological fractures require treatment of both the fracture and underlying 

disease process. Patents presenting with fractures are initially stabilised with 

ABC principles (they may have sustained injuries elsewhere or may be severely 

dehydrated), and then consideration is given to either surgical or non-surgical 

treatment. Surgical treatments of pathological fractures include internal fixation 

(such as intramedullary nails) or arthoplasty. Furthermore, prophylactic fixation 

of impending fractures may be necessary to prevent further fractures. Non-

surgical treatments may be suitable for patients who are too unwell for an 

operation, or where an operation potentially may cause more harm than good. 

In our patient’s case, due to extensive destruction of bone a massive joint 

replacement was undertaken (an endoprosthesis, Figure 3).

Figure 3: Massive endoprosthesis of the left proximal femur. Margins 

of clearance could not be achieved and so this was a palliative 

procedure. 

Discussion
The patient presenting with widespread metastasis and an unknown primary 

is a situation you are likely to come across as a junior doctor. This type of 

patient presents to a wide variety of specialties, whether it be orthopaedic 

surgeons, general surgeons or any of the medical specialties. Due to the 

complexity and poor prognosis, care under the multidisciplinary team is vital.

Pathological fractures 
Pathological fractures are low energy fractures through abnormal bone which 

has been weakened due to another disease process. Bony metastases are the 

most common cause, with other causes including fibrous dysplasia, primary 

hyperparathyroidism, Paget’s disease and bone cysts2.

Bone tumours
The vast majority of bony malignancies are secondary tumours (>90%); 

primary tumours are uncommon, and include osteosarcomas, Ewing’s 

sarcomas and chondrosarcomas3. Prostate cancer typically produces sclerotic 

bone lesions (increased bone production) whereas the other tumours 

typically produce lytic lesions (bony destruction, Figure 1). Multiple myeloma 

is a malignant condition which can also predispose to pathological fractures.

The five primary cancers which commonly metastasise to bone are breast, 

prostate, lung, kidney and thyroid. The five most common locations for 

metastases are bone, brain, breast, liver and lung.

The patient presenting with widespread 
metastasis and an unknown primary is 
a situation you are likely to come across 
as a junior doctor.
Patient Management.
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Our patient
A CT scan of his chest, abdomen and pelvis, which showed lesions in the 

lung, liver and bones, but no clear primary. Histology from the femoral head 

revealed a mucoid producing tumour which fits with a likely primary of lung 

cancer. Adjunctive radiotherapy to his hips was planned, but the patient 

rapidly declined and died within 2 months of presentation.

Unknown primaries
It is useful to determine the primary tumour, as this gives information about 

prognosis and can guide the need and type of radiochemotherapy. There are 

some situations where a primary tumour with limited metastases can be treated 

to cure, such as colorectal cancer with a small liver secondaries;  this type of 

treatment is rapidly improving and becoming an option for more patients4. 

However, when metastases are widespread, as in our patient’s case, prognosis 

is generally poor5. Sometimes the primary tumour will never be found, although 

palliative therapies can still be used if the patient can tolerate them.
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Scrotal swellings are a common presenting 
complaint which, if assessed and investigated 
in a logical way should not pose a significant 
diagnostic dilemma.
Good Clinical Care.

Introduction
Scrotal swellings are a common presenting complaint which, if assessed and 

investigated in a logical way should not pose a significant diagnostic dilemma.

As always good assessment begins with a thorough history, not only focused but 

also including any possible systemic features (e.g. weight loss and backache).

Patients with scrotal swellings should be examined in both the erect and 

supine positions and the non-affected testis should be examined first.

The first critical question the clinician must answer in order to be successful 

in reaching the correct diagnosis is whether the swelling truly originates from 

the scrotal contents or whether the swelling occupies the scrotum but has a 

higher origin in the groin. Put simply, “Can you get above the swelling?” If 

the answer to this question is no then the swelling is not truly scrotal in origin 

and is most likely to be an inguinoscrotal hernia (Indirect inguinal hernia).

This review addresses, the true testicular swellings or swellings you can get 

above, which are commonly encountered in surgical practise which include: 

hydrocoele; varicocoele; epididymal cyst; testicular tumours; testicular torsion; 

torsion of testicular appendix; and epididymo-orchitis.

	

 

Figure 1: Testicular anatomy.

Hydrocoele
A Hydrocoele is a fluid collection in the serous space between the tunica 

albuginea and the tunica vaginalis that surrounds the testis and may be 

congenital or acquired.

Congenital hydrocoele 
The processus vaginalis is an out pouching of the peritoneum which descends 

with the testes via the inguinal canal into the scrotum at around the 28th 

week of gestation. During infancy and childhood this patent connection 

between the scrotum and peritoneal cavity gradually closes over. Failure to 

close results in a patent processus vaginalis with fluid descending from the 

peritoneal cavity into the space between the tunica vaginalis and albuginea. 

This is known as a communicating hydrocoele, its incidence is between 2–5% 

with more than 90% of these congenital hydrocoeles resolving during the first 

year of life as a result of the spontaneous closure of the processus vaginalis. 

They usually present with the classical history of a fluctuating scrotal swelling 

increasing throughout the day but absent upon waking as a consequence of 

fluid shift back into the peritoneal cavity while supine.

Those congenital hydrocoeles without a patent processus vaginalis are termed 

non-communicating and present with a constant scrotal swelling with similar 

characteristics to those found in the adult population.

A variant of the congenital hydrocoele is a hydrocoele of the cord, in this type 

of hydrocoele, the distal end of the processus vaginalis closes correctly while 

the mid portion remains patent. The proximal end may be open or closed 

in this type of hydrocoele and this will dictate whether or not the swelling 

fluctuates with any change in body position.

Acquired hydrocoele
Acquired hydrocoeles usually occur due to an imbalance between fluid 

production and fluid absorption within the tunica vaginalis, (Primary) but 

may also occur as a consequence of intra-scrotal pathology, e.g. malignancy, 

trauma or infection (Secondary).
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Presentation
Acquired hydrocoeles usually present as a painless large diffuse scrotal 

swelling, which may be of gradual or acute presentation depending upon the 

presence or otherwise of any underlying pathology.

A dull ache due to the weight of the hydrocoele may be present and if 

very large, the swelling may be visible through the patients clothing or 

even interfere with the ability to perform sexual intercourse. Some patients 

present because they simply cannot accept the cosmetic appearance of their 

scrotal swelling.

The majority of hydrocoeles are of gradual onset signalling their primary 

benign nature but those presenting acutely are usually secondary to testicular 

pathology (e.g. malignancy, trauma, etc.). 

Examination
The scrotal swelling is usually soft and non-tender with no signs of infection 

or inflammation, (unless the hydrocoele is secondary and of acute onset). 

It is possible to get above the swelling but the testis cannot be palpated 

separately from it.

 

The testis itself may be palpable if the hydrocoele is lax but it is not uncommon 

for the underlying testis to be incompletely palpable preventing adequate 

assessment or indeed to be completely impalpable due to the tense nature 

of some hydrocoeles.

Hydrocoeles transilluminate (light up in their entirety) when light is placed on 

the skin covering the swelling indicating its fluid content. This test, however, 

does not distinguish a hydrocoele from a large epididymal cyst.

Investigations
The diagnosis is usually reached based on history and clinical examination. If 

in doubt, or if the testis cannot be adequately assessed, a scrotal ultrasound 

scan should be requested.

With experience, clinical examination is as accurate as ultrasonography in 

diagnosing benign scrotal swellings.

Treatment

Conservative treatment

In many patients when the swelling is small and not interfering with daily 

activities, there is no need for surgical intervention and the patient can be 

advised to seek medical advice should the clinical picture change.

Aspiration and sclerotherapy

This entails aspiration of the Hydrocoele fluid and injection of sclerosing 

material, such as tetracycline. Such an approach is associated with high 

degree of recurrence and pain, and increases the risk of bleeding and 

infection. It is usually reserved for those patients who are symptomatic but 

unfit for surgery. 

Surgical treatment

Surgery remains the mainstay treatment for those patients who are 

symptomatic. The indications for surgical treatment in adults are either a dull 

aching testicular pain, a huge scrotal swelling interfering with the quality of 

life or cosmesis alone. Many newborn hydrocoeles resolve before the age of 

1 year, hence observation is usually appropriate until this age.

 

Figure 2: Scrotal hydrocoele.

Courtesy of Urology Department, Manchester Royal Infirmary
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A varicocoele is an abnormal dilatation 
of the pampiniform venous plexus of veins 
within the spermatic cord and is found in 
approximately 15% of adult and adolescent 
men, with a marked left-sided 
predominance (85%).
Good Clinical Care.

Varicocoele
A varicocoele is an abnormal dilatation of the pampiniform venous plexus of 

veins within the spermatic cord and is found in approximately 15% of adult 

and adolescent men, with a marked left-sided predominance (85%).

 

Aetiology

Varicocoele formation is thought to be due to multiple primary factors: 

• Higher venous pressure in the left renal vein (into which the left gonadal 

vein drains).

• Collateral venous anastomoses.

• Incompetent valves of the internal spermatic vein.

Presentation

Varicocoeles are usually asymptomatic but may present as a dull dragging 

discomfort and are usually referred as scrotal swellings, although a small 

minority are referred as a consequence of male factor infertility. The majority 

of patients with a varicocoele have normal fertility.

Examination

The patients must be examined in both the erect and supine positions, with 

and without the valsalva manoeuvre. The varicocoele is usually a painless 

compressible swelling that lies posterior or occasionally surrounding the 

testicle. The classical description of varicocoele is “the feeling of a bag 

of worms”. It is very important that the testicles are properly examined 

paying special attention to testicular volume which may be reduced as a 

consequence of the varicocoele.

Varicocoeles should disappear in the supine position, failure to do so should 

raise the suspicion of a renal cell carcinoma compressing the renal/gonadal 

vein and mandates upper renal tract imaging (e.g. renal ultrasonography). 

A right-sided or acute onset varicocoele should also alert the clinician to the 

same possibility. 

Classification

Grade 1: small varicocoele, only palpable with valsalva.

Grade 2: moderate size varicocoele, easily palpable without valsalva.

Grade 3: large varicocoele, visible through scrotal skin.

Investigations

When the clinical examination findings are inconclusive, high-resolution, 

colour-flow Doppler ultrasonography is the diagnostic method of choice. 

Treatment

Indications for treatment of varicocoeles are:

• pain

• cosmesis

• unilateral testicular atrophy before puberty

• male factor infertility.

There are multiple approaches of varicocoele ablation all aimed at 

occlusion of the dilated veins. This may be done surgically, (either open or 

laparoscopically) or with radiological embolisation.

While varicocoele repair results in an improvement in semen parameters for 

those patients with male factor infertility and a clinical varicocoele, whether 

this brings with it an increase in the conception rate has not been conclusively 

proven as most studies terminate at 12 months and are, hence, too short for 

adequate evaluation.

The potential side effects of varicocoele repair include pain, infection, hydrocoele 

formation, (20%) and testicular atrophy secondary to ischaemia (1%).

Epididymal cyst
An epididymal cyst is a fluid filled sac arising from the epididymis, most 

commonly the head.

 

Presentation
Epididymal cysts are usually asymptomatic and rarely cause pain or discomfort 

with most cysts being either found incidentally by the patient or discovered 

on routine clinical examination. Occasionally the shear size of the cyst may 

stimulate patient referral on the basis of its cosmetic appearance.

Examination
Epididymal cysts are confined to the scrotum, it is possible to get above them 

to exclude a hernia and the testis is separately palpable allowing exclusion 

of a hydrocoele. They are typically painless, smooth and spherical swellings 

arising from the epididymis with a positive transillumination test.

Investigations
In the majority of patients history and clinical examination are sufficient to 

confidently reach a diagnosis. Scrotal ultrasound may be utilised if in doubt.
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Treatment
Epididymal cyst excision is only indicated for pain or discomfort, cosmesis or 

patient anxiety.

Complications are similar as for hydrocoele repair.

Figure 3: Epididymal cyst.

Courtesy of Urology Department, Manchester Royal Infirmary

Testicular tumours
Testicular malignancy is the most common cancer in men aged 20 to 35 years; 

it can be broadly classified to Seminomas and Non-Seminoma Germ Cell 

Tumours (NSGCT), or teratomas with some tumours having elements of both.

Risk Factors:

• criptorchidism or testicular maldescent

• family history

• malignancy in the contralateral testis

• Klinefelter’s syndrome.

Presentation

Testicular tumours can present with different clinical scenarios:

• Feeling a painless hard swelling or lump in the testicle.

• Acute pain if bleeding into a tumour occurs. (15%).

• Secondary Hydrocoeles.

• Pain and discomfort or change of sensation in the testicle.

• Signs and symptoms of metastatic spread eg: Back ache, haemoptysis, 

and weight loss.

Examination
Examination should begin with a general, chest and abdominal examination, 

in particular assessing for the presence of para-aortic lymphadenopathy 

Testicular examination will reveal a swelling confined to the scrotum, which is 

easy to get above. The swelling is painless, not separate from the testis and 

is usually hard and craggy in nature.

As always, the unaffected testis should be examined first.

Investigations
Whenever there is any clinical suspicion of testicular malignancy, an urgent 

scrotal ultrasound should be arranged to confirm or refute the diagnosis.

If this confirms the presence of a testicular tumour then the following 

should be arranged in addition to arranging an urgent radical 

orchiectomy via an inguinal approach:

• Serum Alpha-fetoprotein (AFP).

• Serum Beta-human chorionic gonadotropin (_-hCG).

• Serum Lactate dehydrogenase (LDH).

• Abdomino-thoracic CT scan.

Counselling
One of the greatest challenges that a junior doctor will face is breaking bad news.

Explaining to a young fit male that he has testicular cancer is a prime example 

of this. It is imperative that such news should be given in the presence of 

other supporting staff (e.g. specialist nurse) and preferably in the presence of 

a patient’s relative, providing the patient consents to this.

The patient should be advised that with proper treatment the cure rate 

exceeds 90% but that adjuvant therapy may be required and this may impair 

fertility. Sperm banking should be offered to every patient pre-operatively 

together with the option of inserting a testicular prosthesis for cosmesis 

either immediately or following treatment completion.

Testicular torsion
Testicular torsion is a true urological emergency requiring urgent scrotal 

exploration. It usually occurs around puberty although it has been described 

in all age groups from infants (extravaginal torsion) up to adult life.

Fig 4 : Infarcted Testis
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Extravaginal testicular torsion.
Good Clinical Care.

Predisposing factors

Classification

• Extravaginal testicular torsion in which the testis and its coverings twist 

in their entirety within the scrotum. Testicular torsion in neonates and 

intrauterine life is of this type.

• Intravaginal testicular torsion in which the testis twists within the confines 

of the tunica vaginalis. This type of testicular torsion is the type that occurs in 

nearly all other age groups.

Presentation
The diagnosis is usually based on history of acute, severe unilateral testicular 

pain which may be associated with a scrotal swelling. Lower abdominal pain 

and vomiting.

It must be borne in mind that some of these symptoms may be absent.

It is very important to have a proper history including history of testicular 

trauma or any other urinary symptoms. A history of lower urinary tract 

symptoms (e.g. dysuria) is more typical of infection rather than testicular 

torsion, but this is not conclusive and torsion should still be considered in 

this setting.

Examination
The diagnosis of testicular torsion is primarily a clinical one, with examination 

revealing a very tender, swollen testis which may be impossible to assess 

adequately due to pain. The testis may be high riding and the contralateral 

testis may have a classical bell clapper lie.

Investigations
Once a diagnosis has been made or is suspected there is no time to be 

lost in obtaining routine investigations. Venous oedema resulting in arterial 

insufficiency and ischaemia occurs within hours with testicular loss usually 

by 8 hours following acute testicular torsion. If possible without delay, colour 

Doppler ultrasonography of the testis gives valuable information regarding 

testicular blood flow. A torted testis usually shows no or poor perfusion.

Management
Immediate surgical exploration is the only treatment for testicular torsion. If 

torsion is confirmed and the testis is viable following de-rotation, bilateral 

orchidopexy with non-absorbable sutures should be performed. If the testis 

is not viable orchiectomy is performed with contralateral orchidopexy and 

if no torsion is discovered, the scrotum should be closed without further 

intervention.

Counselling
Patients should be counselled that failure to correct testicular torsion will 

result in testicular atrophy and loss and that if the testis is not viable following 

de-rotation, orchiectomy will be performed. While this reduces fertility, this 

reduction is usually compensated for by the female partner.

Figure 4: Testicular torsion.

Courtesy of Urology Department, Manchester Royal Infirmary

Torsion of testicular appendage 
(hydatid of Morgagni)
Torsion of a testicular appendix is a further cause of an acute scrotum in 

young boys with the peak age between 10 and 12 years old. The hydatid of 

Morgagni is an embryological remnant of the Mullerian ducts on the upper 

pole of the epididymis or the testis its self.
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Presentation
Although pain is usually the presenting complaint, it is typically less severe 

and of more gradual onset than testicular torsion, however, it may be almost 

impossible to distinguish the two and the correct diagnosis may only be 

made during surgery.

Examination
Examination reveals a painful swollen testis. The tenderness is usually 

localised to the area of the appendage.

The haemorrhagic infarction of the hydatid of Morgagni may be seen as a 

localised area of discolouration at the upper pole of the testicle, the “blue 

dot sign”. 

Investigations
Like most scrotal swellings the diagnosis is usually made based on history and 

clinical findings, however, Doppler ultrasound scan may be utilised if in doubt.

Management
Scrotal exploration and excision of the infracted hydatid of Morgagni is the 

recommended treatment as this reduces pain and aids swift recovery. There 

are, however, no long-term adverse effects of conservative management. 

Epididymo-orchitis
Epididymal infection progressing to involve the testis occurs as a result of 

retrograde ascending infection via the ejaculatory ducts and the vas deferens.

Aetiology
The causes of epididymo-orchitis vary with age. In infants and young patients 

one should suspect an underlying urology condition especially if the condition 

is recurrent (e.g. neuropathic bladder or vesico-ureteric reflux).

In young adults who are sexually active a sexually transmitted disease 

leading to epididymo-orchitis should be excluded before exploring other 

causes while in older men bladder outlet obstruction with accompanying 

incomplete emptying of the bladder is a likely aetiological factor.

Presentation
The patients may present with a poor general condition weakness, fevers and 

lethargy together with a longer history of gradual onset scrotal pain which 

may be accompanied with an array of urinary symptoms including, dysuria, 

foul smelling urine or even haematuria.

Examination
Examination reveals a swollen, tender and hard testis with signs of increased 

scrotal temperature and erythema. It may be difficult to differentiate from 

testicular torsion or even testicular tumours on scrotal examination.

Investigations
Urinalysis will usually shows proteinuria, pyuria and the presence of nitrites 

and formal analysis with microscopy will reveal bacteruria and pyuria. Urine 

cultures are typically positive once returned after 48 hours.

Common Pathogens include:

• Klebsiella pneumoniae

• Proteus species

• Staphylococcus

• Pseudomonas

Scrotal Ultrasonography will usually demonstrate hyperaemia and increased 

vascularity to the testis.

Management
Conservative treatment in the form of analgesia, bed rest and empirical 

antibiotics until a definitive urine culture and sensitivity is available, it is 

usually the mainstay of treatment. Surgical treatment is only resorted to if 

the diagnosis of testicular torsion cannot be excluded or to drain a scrotal or 

testicular abscess that may develop secondary to severe epididymo-orchitis. 

In such cases testicular ischaemia and atrophy may occur.

Take home messages:

• Thorough history taking is pivotal in reaching a proper diagnosis.

• Full examination of all systems is essential when examining a patient with 

a scrotal swelling.

• If suspecting testicular torsion consult your senior immediately.
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If you are intending to pursue a career in 
surgery and are a Foundation Year doctor, 
it would be wise for you to begin to look 
into the MRCS examination.
Teaching & Training.

Introduction 
If you are intending to pursue a career in surgery and are a Foundation Year 

doctor, it would be wise for you to begin to look into the MRCS examination. 

Competition for placements is traditionally high and now is no exception. 

Completing part of the examination looks good on your curriculum vitae and 

demonstrates commitment and dedication to a career in surgery.

The new examination is different to the traditional MRCS. There are guidance 

notes and a syllabus provided by the Royal College of Surgeons Great 

Britain and Ireland, which you should read thoroughly before undertaking 

the examination1. We hope that this article will add to the advice already 

available and help you to prepare, know what to expect and ultimately pass 

the exam.

Part A: MCQs and EMQs
This part of the examination is similar to that taken by the collegiate MRCS 

candidates. It is divided into Applied Basic Sciences and Principles of Surgery-

in-General. 

The papers last 2 hours each and take place on the same day with a break 

in-between for lunch. The Applied Basic Sciences paper consists of 135 

multiple choice questions, each with one single best answer available from a 

choice of 5 options. The Principles of Surgery-in-General paper consists of 135 

questions, which are extended matching questions with a variable number of 

options and clinical scenarios. You must pass both papers in order to pass the 

examination. There is no negative marking.

The best advice to get through Part A is to practise, practise, practise! There 

are numerous websites you can register with that have practise questions 

specifically aimed at the MRCS examination2, 3. Although these can be 

expensive, they are commonly used and considered a great help. Ideally, 

if you are organised and efficient, 3 months is an appropriate time to begin 

your revision. At this stage, register with the practise websites and borrow 

some books from the library. Those of most use will be practise question 

books and revision books on physiology, pathology and anatomy (see Figure 

1). Start your revision with targeted revision books and then add to this with 

additional reading from larger text books.

If you are in a surgical placement, take note of your next days operating list. 

Read up the anatomy relevant to the cases listed and then test yourself and 

ask your seniors to question you in theatre. This is a great way to revise and 

consolidate what you have learnt the previous day. Use people around you 

who have the time and knowledge to help. Remember, they were once in 

the same position and will mostly be more than happy to help you out.

Part B: OSCE
The OSCE is a fast paced examination lasting 3 hours 30 minutes. While it 

does not feel that long, it is exhausting so make sure you sleep well the night 

before and eat a good breakfast. There are 20 stations; 12 manned stations, 

4 unmanned and 4 rest stations. Each station lasts 9 minutes and in-between 

stations there is a minute for time to move. 

The OSCE gives you the opportunity to specify your area of interest. While 

12 stations are generic, 4 of the stations are related to the specialties of 

your choice. The specialties to choose from are: a) head and neck; b) trunk 

and thorax; c) limbs (including spine); and d) neurosciences. You are asked 

to select two options when submitting your application. Your first choice 

will arise as 1 station in anatomy and pathology, 1 in history taking and 1 

in physical examination. Your second choice will arise only in your second 

physical examination station.

The marking system is set on 6 domains, based on good medical practise 

and 5 broad content areas. The domains include: knowledge; clinical skills; 

technical skills; communication; decision-making/problem-solving; and 

organisation/planning. The broad content areas include: anatomy/pathology; 

surgical skills/patient safety; communication skills; applied surgical science/

critical care; and clinical skills.

Anatomy is the broadest subject examined in the OSCE. It is certainly the 

area that takes the longest time to revise and where candidates commonly 

begin their revision. Anatomy is best learnt from a core anatomy text book 

(see Figure 1). This will have the details that are required for the OSCE. Again, 

try to consolidate what you have learnt by coordinating your reading with 

up-coming theatre cases. The anatomy stations in the OSCE use cadaveric 

specimens. An anatomy atlas of prosections is therefore a very useful revision 

aid (see Figure 1).
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Revising with friends is another useful revision method. Dividing areas of 

the syllabus and preparing presentations for each other, helps to reduce the 

workload and makes for a more interesting revision session. If you can get 

hold of a skeleton between you, this is a great way to learn the anatomy of 

bones and muscle attachments. Teaching medical students is another way 

to help with revision by further consolidating your knowledge and practising 

verbalising this knowledge to others. 

Anatomy:

1. Clinically Orientated Anatomy: K.L.Moore and A.F.Dalley4.

2. Instant Anatomy: N.R.Borley and R.H.Whitaker5.

3. Clinical Anatomy: H.Ellis6.

4. McMinn’s Clinical Atlas of Human Anatomy: P.H.Abrahams, 

J.Boon and J.D.Spratt7.

Clinical examinations:

1. Surgical Short Cases for the MRCS Clinical Examination: 

C. Parchment Smith8.

2. Clinical Cases and OSCEs in Surgery: M. Ramachandran9.

General revision aids:

1. Surgical Critical Care Vivas: M. Kunani10.

2. Applied Surgical Physiology Vivas: M. Kunani11. 

3. Surgical Pathology Revision: D. Lowe12.

4. Essential Revision Notes for Intercollegiate MRCS Books 

1 and 2: PasTest13, 14.

5. Basic Science for the MRCS: A. Raftery and M. Delbridge15. 

Figure 1: Books that are commonly used for MRCS revision.

To practise for your clinical stations there are a selection of books available 

(see Figure 1). However, these are intended to supplement clinical experience 

and nothing can be better than actually seeing and examining patients 

yourself. Attending outpatient clinics is a great opportunity to see interesting 

signs. There will often be clinics specifically for neck lumps and general 

orthopaedic clinics are helpful to learn how to examine joints correctly. The 

surgical day case department will often have patients with hernias, varicose 

veins and lumps and bumps listed for theatre that day. It is advisable to visit 

these patients prior to surgery, preferably with the consultant present who 

can then question you in an examination style. It is not uncommon in the 

OSCE to be asked to examine the cardiovascular or respiratory system where 

peri-operative management of patients can raise interesting discussion. An 

example of this is the peri-operative management of patients with metallic 

heart valves.

 

The CCrISP course, organised by the Royal College of Surgeons, may help to 

prepare for the communication skills stations. This course is good revision for 

critical care and physiology, but also includes sessions with role players and 

is useful for developing communication skills and becoming used to others 

watching and assessing you in consultations.

When you are in your OSCE, always be systematic in your approach to 

answers. Remember: management is mostly conservative, medical or 

surgical. Surgery is often laparoscopic or open. Fractures can be described 

as stable or unstable, simple or comminuted. Finally, good luck to you all. 

There will always be something you don’t know and can’t answer, but remain 

positive and be confident with all that you do know. Best of luck!
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A clinical audit of trauma patients in a district 
general hospital was performed to assess 
and improve the adherence to evidence - 
based guidelines for gastroprotection when 
prescribing non-steroidal anti-inflammatory 
drugs (NSAIDs).
Good Clinical Care.

Abstract

Background

A clinical audit of trauma patients in a district general hospital was performed to 

assess and improve the adherence to evidence-based guidelines for gastroprotection 

when prescribing non-steroidal anti-inflammatory drugs (NSAIDs).

Methods

A clinical audit was conducted over an 18-week period to assess pre-

intervention practice. Subsequently, changes including prescriber and 

pharmacist education were implemented and following this data was 

collected over a 9-week period to assess any change in performance. Case 

notes and prescription charts of all adults (aged 18 or more) commenced on 

regular NSAIDs on admission to the Trauma Unit were reviewed.

Patients were risk stratified according to the number of risk factors, which 

included age over 65 years, major co-morbidity, oral steroids, anticoagulation, 

history of upper gastrointestinal ulceration or bleeding and prescription above 

the generally recommended dose of NSAIDs. The use of gastroprotective 

drugs was recorded to measure adherence to evidence-based guidelines.

Results

A total of 644 patients were reviewed over the study period, 451 pre-

intervention and 193 post-intervention. One hundred patients fulfilled the 

inclusion criteria pre-intervention and 49 post-intervention. The proportion of 

high-risk patients co-prescribed gastroprotection was 25.3% pre-intervention 

and 73.1% post-intervention. The likelihood of a patient receiving 

gastroprotection increased significantly with the presence of high risk as 

compared to background risk both pre- (p=0.002) and post-intervention 

(p<0.001).

Conclusions

• The majority of trauma admissions are at high risk for developing 

gastrointestinal haemorrhage.

• Initial adherence to national guidelines for safe prescription of NSAIDs in our 

trauma unit was low, but improved dramatically with intervention, including 

education of prescribers and pharmacists.

• Awareness of gastroprotection guidelines must be raised in trauma units to 

minimise the risk of GI complications. 

Introduction
Non-steroidal anti-inflammatory drugs (NSAIDs) are effective analgesic and 

anti-inflammatory agents that have been recommended by the World Health 

Organisation for the first line management of pain. However, their side effect 

profile includes adverse gastrointestinal events1–4.

The widespread use of NSAIDs, together with the high turnover of orthopaedic 

trauma patients means that the safe prescription of NSAIDs represents an 

important clinical and epidemiological issue. 

There is much evidence to show that gastrointestinal toxicity is associated with 

chronic NSAID use, especially in the context of rheumatoid and osteoarthritis5. 

However, it has also been well documented that acute GI haemorrhage can 

occur as a result of short-term NSAID administration6.

Guidelines for the safe prescription of NSAIDs have been developed by the 

American Rheumatological Society for pain control in patients who undergo 

elective orthopaedic surgery7. These recommend the use of gastroprotection 

for patients on NSAIDs who have one or more risk factors. 

The purpose of this audit was to assess adherence to evidence-based 

national guidelines on gastroprotective strategies in new NSAID users in the 

orthopaedic trauma setting in a District General Hospital (Stoke Mandeville 

Hospital, Aylesbury), and to assess the association between risk factors and 

prescription of a gastroprotective agent.
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Standard

American rheumatological society guidelines recommend 

the use of gastroprotection for patients on nsaids 

who have one or more risk factors7.



Method
The audit population, obtained from the local Trauma and Orthopaedics 

admissions Access database (Microsoft Corporation, Seattle), consisted of 

emergency admissions under Trauma and Orthopaedics.

Case note and prescription chart review was carried out for all patients 

and inclusion criteria included: (1) minimum age of 18 years; and (2) 

commencement of NSAIDs at or during admission. Subjects on long-term 

NSAIDs and those who were commenced on NSAIDs on an irregular, as 

required, basis were excluded. Demographic, diagnostic, management 

information, type of NSAIDs, type of gastroprotection and upper GI event 

during admission were also recorded.

Patients were risk stratified according to the following7–9:

• age > 65 years

• major systemic co-morbidities

• past history of upper GI haemorrhage or peptic ulcer disease

• concomitant use of oral steroids

• concomitant use of anticoagulants

• high or twice normal dosage of NSAID.

Those with no risk factor were deemed to have a “background” risk of GI 

haemorrhage whereas those with one or more risk factors were at “high risk”.

Evidence-based guidelines state that those at “high risk” should be prescribed 

gastroprotection (omeprazole 20mg) whereas those at “background risk” 

should not7. Adherence to these guidelines was recorded. Statistical data 

analysis involved the use of the Fishers Exact Test via the Simple Interactive 

Statistical Analysis package10.

Pre-intervention, an audit was performed over an 18-week period between 

April and August 2008 inclusive (451 admissions). Various strategies aiming 

to improve practise were implemented (education of surgical prescribers and 

pharmacists, and posters to raise awareness of guidelines). Post-intervention, 

the same assessment of prescribing practice over a 9-week period between 

September and November 2008 (193 admissions) was performed. 

Results

Pre-intervention

Of a total of 451 admissions, 100 patients (22%) satisfied the inclusion 

criteria, including 37 males and 63 females, giving a male:female ratio of 

1:1.7. Of these patients, 75% (75 patients) met the definition of “high risk”.

Of the 100 eligible patients in the audit, 25 patients (25%) had no risk factors, 

15 patients (15%) had 1 risk factor, 29 patients (29%) had 2 risk factors, 24 

patients (24%) had 3 risk factors, and 7 patients (7%) had 4 risk factors for 

adverse GI events. 

Of the “high-risk” patients, 67 out of 75 patients (89%) had age ≥65 as 

a risk factor. Forty-nine out of 75 patients (65%) had concomitant use of 

anticoagulants, 38/75 patients (51%) significant co-morbidities, 10/75 

patients (13%) concomitant prescription of glucocorticoids, and 5/75 patients 

(7%) history of peptic ulcer disease/GI bleeds.

Adherence rate to the national evidence-based guidelines for the prescription 

of gastroprotective agents with NSAIDs was 19/75 patients (25%)7.

Sixty-seven out of 100 (67%) patients were prescribed diclofenac, and 

33/100 (33%) patients were prescribed ibuprofen. 

Of the patients who received gastroprotection, 16/19 patients (84%) received 

omeprazole 20mg once daily, 1/19 patients (5%) received lansoprazole 

30mg once daily and 2/19 patients (11%) received ranitidine. No patient 

had documented intolerance of any gastroprotective agent.

The likelihood of a patient receiving gastroprotection significantly increased 

with the presence of high risk as compared to background risk (p=0.002). 

None of the patients with background risk were co-prescribed gastroprotective 

agents (see Table 1 and Graph 1).

Number of patients on gastroprotection pre-intervention

Gastroprotection Total

No Yes

Level of 

risk

Background risk 25 0 25

High risk 56 19 75

Total 81 19 100

Table 1: Number of patients on gastroprotective therapy for each risk 

factor group pre-intervention.
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Graph 1: Proportion of patients on gastroprotective therapy for each 

risk factor group pre-intervention.

 

Post-intervention

Of a total of 193 admissions, 49 patients (25%) satisfied the inclusion criteria, 

including 28 males and 21 females giving a male:female ratio of 1.3:1. 

Twenty-six patients (53%) met the definition of “high risk”.

Of the 49 eligible patients, 23 patients (47%) had no risk factor, 14 patients 

(29%) had one risk factor, 11 patients (22%) had two risk factors, and 1 

patient had three risk factors (2%) for adverse GI events.

Of the “high-risk” patients, 20/26 patients (77%) had age ≥65 as a risk 

factor. One out of 26 patients (4%) had concomitant use of anticoagulants, 

17/26 patients (65%) significant co-morbidities, and 3/26 patients (12%) 

concomitant prescription of glucocorticoids.

Adherence rate to the national evidence-based guidelines for the prescription 

of gastroprotective agents with NSAIDs was 19/26 patients (73%)7.

Thirty-six out of 49 (74%) patients were prescribed diclofenac, and 13/49 

(27%) patients were prescribed ibuprofen. 

Of the patients who received gastroprotection, 13/21 patients (62%) received 

omeprazole 20mg once daily, 8/21 patients (38%) received lansoprazole 

30mg once daily and none received ranitidine. No patient had documented 

intolerance of any gastroprotective agent.

The likelihood of a patient receiving gastroprotection significantly increased 

with the presence of high risk as compared to background risk (p<0.001). 

Two of the patients with background risk were co-prescribed gastroprotective 

agents (see Table 2 and Graph 2).

Number of patients on gastroprotection post-intervention

Gastroprotection Total

No Yes

Level of 

risk

Background risk 21 2 23

High risk 7 19 26

Total 28 21 49

Table 2: Number of patients on gastroprotective therapy for each risk 

factor group post-intervention.

Graph 2: Proportion of patients on gastroprotective therapy for each 

risk factor group post-intervention.

Discussion
The pre-intervention adherence to evidence-based guidelines for the safe 

prescription of NSAIDs in our trauma unit was low (25%). Safe prescription of 

NSAIDs is particularly important in this context because trauma patients tend 

to be elderly, which in itself, is a risk factor for upper GI haemorrhage (86% 

of patients in our audit were aged ≥65). Given the widespread use of NSAIDs, 

the incidence of orthopaedic trauma patients and the proportion of such 

patients with one or more risk factors, it is clear that the safe prescription of 

NSAIDs in this context is a major clinical issue.

Post-intervention, adherence to guidelines improved dramatically from 25% 

to 73%. Furthermore, a smaller proportion of NSAID receivers fell into the 

high-risk category from 75% to 57%. Ranitidine, which is not a recommended 

gastroprotective agent according to evidence-based guidelines, was prescribed 

in 11% of cases pre-intervention but was no longer used post-intervention7.
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In this audit 52% of patients had two or more risk factors. Although this audit 

was not powerful enough to allow quantitative analysis on the increase in 

risk of GI bleed for each risk factor or combination of risk factors, it would be 

logical to assume that multiple risk factors will place the patient at greater risk 

than a single risk factor. It might therefore be prudent to consider alternative 

analgesia in this subgroup of patients. 

This audit was limited by the fact that the sample size was not powerful 

enough to demonstrate the relationship between NSAID prescription and acute 

GI bleed. However, there is sufficient evidence in the literature to show that 

NSAID use, both short term and chronic, can lead to upper GI haemorrhage1. 

The guidelines that we have used as the standard for this audit were based 

on elective orthopaedic patients, rather than the acute orthopaedic trauma 

setting. Assuming that the pathogenesis of upper GI bleed secondary to NSAIDs 

is consistent, these guidelines should apply to all patients receiving NSAIDs.

In view of the findings of this audit, we are currently in the process of 

updating the local Trust policy regarding the safe prescription of NSAIDs 

according to the evidence-based guidelines in collaboration with the local 

Pharmacy and Gastroenterology Departments. These results demonstrate 

that the intervention strategies implemented were effective and we urge 

other departments to pursue similar measures to minimise the risk of upper 

GI side effects in NSAID users.

Conclusions
The majority of trauma admissions are at high risk for developing 

gastrointestinal haemorrhage.

Initial adherence to national guidelines for safe prescription of NSAIDs in our 

trauma unit was low, but improved dramatically with intervention, including 

education of prescribers and pharmacists.

Awareness of gastroprotection guidelines must be raised in trauma units to 

minimise the risk of GI complications. 
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Acute pancreatitis (AP) is an inflammatory 
condition of the pancreatic gland whereby 
pancreatic enzymes autodigest the pancreas.
Patient Management.

Abstract
Acute pancreatitis (AP) is an inflammatory condition of the pancreatic gland 

whereby pancreatic enzymes autodigest the pancreas. Although the exact 

mechanisms by which this process occurs is unknown, the presence of 

gallstones and excessive alcohol consumption are responsible for approximately 

75% of attacks in the UK. Individuals typically present with acute epigastric pain 

that radiates through to the back, nausea and vomiting are also prominent 

features. The diagnosis is confirmed by a raised serum amylase, however, if 

individuals present more than 3 days after the onset of pain, the amylase may 

be normal and serum lipase measurements may be more useful. The majority 

of people will have mild self-limiting disease that requires supportive care only. 

However, of those with AP approximately 20% go on to have a severe attack 

characterised by the systemic inflammatory response syndrome (SIRS), and 

multi-organ dysfunction (MOD). Identifying early those who are likely to have 

a severe attack has been the driving force behind the development of scoring 

systems aimed to predict early those who will develop a serious attack. Those 

with both local and systemic complications will need to receive their care in a 

high dependency or intensive care unit environment and ideally be managed 

by multidisciplinary teams. Mortality from AP has a bimodal distribution with 

approximately half of the deaths occurring in the first 14 days from SIRS and 

MOD, which fails to respond to treatment. The second peak occurs at 3 months 

with MOD secondary to sepsis from infected pancreatic necrosis. 

Patient scenario
Mr AB, a 56-year-old gentleman presented to A&E with 4-week history of 

diarrhoea and vomiting. He was passing watery stool four times a day, with 

some blood on the toilet tissue, none mixed in with stool. He was vomiting 

small amounts but no blood was present. He also described severe epigastric 

pain radiating through to the back. His past medical history included 

hypertension, peptic ulcer disease, haemorrhoids and had been dependent 

on alcohol for the last 8 years. He is a non-smoker who lives alone. He 

had been drinking half a bottle of vodka a day for the last 4 months since 

loosing his job. His regular medications and clinical examination findings on 

admission are shown in Table 1.

Medications on admission Clinical examination findings

Airway patent

Omeprazole 40mg OD Respiratory rate 22, O2 satura-

tions 84% on air

Candesartan 8mg BD Heart rate 118

Bisoprolol 10mg OD Blood pressure 124/80

Ramipril 10mg OD Urine output 15mls/hr

Simvastatin 40mg ON Afebrile

Vitamin B 1 Tablet OD GCS15

Thiamine 300mg OD Clinically dehydrated, warm 

peripheries

Felodipine M/R 2.5mg OD Generalised tender abdomen, not 

peritonitic

Table 1: Mr AB’s medications and clinical examination findings on 

admission.

Introduction
Acute pancreatitis (AP) is a condition in which activated pancreatic enzymes 

autodigest the pancreatic gland1. The incidence of AP in the UK is between 

150–420 cases per million population and appears to be increasing2,3, AP 

occurs equally in men and women and although it can occur at any age is 

most common in the fourth and fifth decades of life.

Aetiology
Approximately half the cases of AP are due to gallstones with alcohol 

abuse accounting for 20–25% of cases in the UK4. Viral infections, certain 

medications, for example, statins, steroids, furosemide, opiates, tetracyclines 

and valproic acid, metabolic conditions (such as hypercholesterolaemia and 

hypercalcaemia), systemic illnesses, post abdominal and cardiac surgery or 

ERCP, and trauma may also cause pancreatitis. In approximately 20% of cases 

no cause is found4. It is therefore important when a diagnosis of AP is being 

considered to ask in the history about:

• previous gallstones or symptoms typical of biliary colic

• alcohol intake

• drug intake

• exposure to viral causes or prodromal symptoms.
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Presentation
Patients commonly present with acute epigastric pain that may radiate 

through to the back, gradually increasing in severity, such that the patient 

has to lie still and breathe shallowly. Nausea and vomiting often accompany 

the pain. It is not uncommon for the patient to have eaten a large meal or 

have drunk alcohol before the pain began.

Diagnosis
The diagnosis of AP is usually reached by the combination of acute epigastric 

pain and vomiting together with increased levels of serum amylase5. It 

should be noted that amylase levels rise early in the attack and decline over 

the first 3-4 days so in a patient presenting 3 days after the onset of pain 

the amylase may be normal6. Amylase has a shorter half-life than lipase 

and as lipase may remain raised in the serum for longer and is pancreas 

specific, measurement of lipase in the diagnosis of acute pancreatitis may 

have a higher specificity for the condition7. Continued amylase testing is not 

recommended as it has no prognostic value and does not reflect the severity 

of the attack, its use is diagnostic only. Elevated urinary amylase also has 

diagnostic value. Obtaining a baseline C-reactive protein (CRP) and continued 

CRP measurements are useful. After 48 hours the CRP appears to be as useful 

as APACHE II score at predicting severity and reflecting either improvement 

or worsening of the patients condition8. Persistent elevation or continued 

elevation should prompt CT scanning.

Differential diagnosis and investigations
The differential diagnosis for individuals presenting with acute epigastric 

pain plus nausea and vomiting include: perforated viscus; acute cholecystitis; 

bowel obstruction; mesenteric ischaemia; renal colic; myocardial infarction; 

pneumonia; and diabetic ketoacidosis. Routine investigations that should be 

performed to exclude the above include:

• an ECG to look for myocardial infarction or ischaemia, 

• an erect chest radiograph to look for signs of consolidation, pleural effusions 

or air under the diaphragm

• serum full blood count, white cell count, liver function tests, amylase and 

CRP (Lipase if presenting >3 days after onset of symptoms)

• arterial blood gas sampling

• urine analysis for blood and white blood cells and βHCG levels in females

• serum glucose or capillary glucose

• abdominal ultrasound to look for gallbladder inflammation, common bile 

duct dilatation and/or the presence of gallstones within the biliary tree.

CT angiography can be undertaken to rule out embolic mesenteric infarction 

when other causes have been ruled out. An abdominal radiograph should not 

routinely be performed.

Following the diagnosis of AP further investigations can be done to predict 

the severity of the attack, e.g. fasting serum calcium and lipids, etc.

Patient scenario
Mr AB was given IV fluids immediately, high flow oxygen, analgesia, 

pabrinex and DVT prophylaxis. Chest and abdominal radiographs were 

taken, demonstrating no air under the diaphragm or bowel obstruction 

or renal stones. The urine was dipped, and both stool and urine samples 

were sent for culture. Blood results included amylase 910 (0-180U/dl), urea 

36.2 (2.5–6.7mmol/L), creatinine 442 (70–130mmol/L), capillary glucose 

11.7 (3.5–5.5mmol/L), CRP 106, arterial blood gas demonstrated metabolic 

acidosis with a base excess of –18.7 but no hypoxia. Mr AB had a score of 3 

according to the Glasgow criteria and transferred to a high dependency unit. 

Risk stratification
AP can vary in severity from mild inflammation to haemorrhagic necrotic 

destruction of the whole gland. The latter scenario caries a very high 

mortality. For that reason, severity scoring systems were developed in an 

attempt to identify early those who were likely to have a severe attack and 

develop local and systemic complications as clinical assessment alone could 

not accurately predict this9. On admission the patient should be stratified 

according to risk and if deemed high risk they should be transferred to the 

facility in which optimisation of care can occur, this is an HDU/ICU setting. 

Two scoring systems are frequently used in AP and are specific to pancreatitis, 

the Ranson and Glasgow Imrie classifications. The APACHE II system which is 

also used correlates physiological variables with outcome.

Ranson’s criteria is made up of eleven variables that have been shown to 

be prognostically significant in acute pancreatitis. A score of <3 predicting a 

mild attack, scores of >3 a severe attack and scores of >6 predicting death10  

(see Table 2). 

Ranson’s criteria

ON ADMISSION AFTER 48 HOURS

Age >55 Serum Calcium <2mmol/L

WCC >16,000 cells/mm3 Hematocrit fall >10% 

since admission

Blood glucose >11mmol/L pO
2 
<60mmHg

Serum AST >250 IU/L Serum Urea increase >8mg/dL

Serum LDH >350 IU/L Base deficit >4meq/L

Estimated fluid sequestration >

Table 2: Ranson’s criteria for prediction of severe acute pancreatitis. 

An overall score of >3 predicts severe acute pancreatitis.

The drawbacks of the Ranson criteria are that prediction cannot be made until 

48 hours after admission, the criteria were developed on individuals with AP 

secondary to alcohol consumption and at intermediate scores (4–6) prediction 

of outcome is less accurate11.

39

SUBSCRIBE TO AN ONLINE E-COURSE, VISIT WWW.123DOC.COM

Patient Management

MANAGEMENT OF ACUTE PANCREATITIS

Heather M Sowden and Sonia Littlewood



The Glasgow severity scoring system consists of nine variables validated on 

individuals with both alcoholic and gallstone pancreatitis and is as accurate 

as the Ranson criteria at predicting death from AP12 (see Table 3). Similar to 

the Ranson criteria, a score of >3 predicts severe AP, with the drawback that it 

assesses the variables in the first 48 hours rather than on admission.

Glasgow prognostic score

Age >55 years

WBC >15 x109/L

Urea >16mmol/L

Glucose >10mmol/L

pO2 <8kPa

Albumin <32g/L

Calcium <2mmol/L

LDH >600 IU/L

AST/ALT >200 IU/L

Table 3: Glasgow criteria for prediction of severe acute pancreatitis. 

An overall score of >3 predicts severe acute pancreatitis.

The APACHE scoring systems were developed initially to predict mortality by 

looking at a range of physiological variables in the ICU setting13. The APACHE 

II system is a modified version looking at twelve variables including age and 

five organ system-based variables, which has the advantage of calculation of 

disease severity on admission and everyday thereafter thus monitoring the 

progression of or recovery from disease14.

An ideal scoring system would incorporate both pancreas specific variables 

and markers of local and systemic organ dysfunction. The Atlanta criteria do 

this by incorporating scores from the Ranson and APACHE II severity scoring 

systems, markers of systemic complications or organ dysfunction and local 

complications (see Table 4).

Severity Criteria

Severity scoring systems

Ranson score >3

APACHE II score >8

Systemic complications 

or organ dysfunction

Respiratory PaO2 <8kPa

Renal Serum creatinine >177mmol/L 

after resuscitation

Cardiovascular Systolic blood pressure <90mmHg 

after resuscitation

Coagulation system Platelet count <100x109/L or 

fibrinogen level <1g/L

Gastrointestinal haemorrhage >500ml per 24 h

Metabolic disturbance Corrected serum calcium 

<1.85mmol/L

Serum lactate levels >5mmol/L

Local complications

Acute fluid collections Occur early in the natural history 

of acute pancreatitis and lack a 

fibrous capsule

Pseudocyst Occurs at least 4 weeks after the 

onset of symptoms and has a 

fibrous capsule

Pancreatic abscess A localised collection of pus 

containing little or no necrotic 

pancreatic material

Pancreatic necrosis Pathological features: diffuse or 

focal area of non-viable pancreas 

that may be associated with 

peripancreatic necrosis

CT features: an area of non-

enhancing pancreas measuring 

>3cm in diameter or >30% of 

pancreatic tissue

Table 4: Atlanta scoring system for diagnosis of severe acute 

pancreatitis. Each item on its own constitutes severe acute 

pancreatitis. For organ dysfunction to be a marker of a severe attack 

it must last for longer than 48 hours.

The UK Working Party on Acute Pancreatitis guidelines (2005) state that Atlanta 

criteria be used for assessment of severity, however, if organ failure is present 

in the first week but resolves within 48 hours, this should not be considered an 

indicator of a severe attack4. This recommendation is based on a study by Buter 

et al. where it was found that patients with organ failure that had persisted for 

>48 hours had a mortality rate in excess of 50%, whereas patients with organ 

failure that resolved within 48 hours had a mortality rate of zero15.
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Other prognostic indicators for a severe attack include obesity16, CRP >150 

mg/L, Glasgow score ≥3, APACHE II >8 in the first 24 hours or persisting organ 

failure after 48 hours in hospital4.

Imaging specific to the diagnosis of acute pancreatitis
The abdominal radiograph contributes little to the diagnosis of AP. Ultrasound may 

only visualise the pancreas in 25–50% of patients4, however, it is able to detect 

the presence of gallstones and dilatation of the common bile duct. Contrast 

enhanced CT has a use in the diagnosis of AP when clinical and biochemical 

findings are inconclusive and may also be able to rule out other causes such as 

infarction of the bowel. CT may be used later in the course of the disease to rule 

out complications of pancreatic necrosis or pseudocyst formation.

Patient scenario
In the following 6 hours Mr AB was given 8 litres of fluid and only produced 

85mls of urine.

Mr AB was given a patient controlled analgesia system, a central 

venous pressure line to monitor fluid resuscitation and a combination of 

chlordiazepoxide, vitamin B complex and thiamine for alcohol withdrawal. 

Mr AB had had an USS 5-months previous to this, which showed no 

gallstones and a patent portal vein. Although Mr AB was taking a statin, 

the AP was deemed to be due to alcohol excess. Six hours later, Mr AB 

developed shortness of breath and loin pain. A chest radiograph was taken 

demonstrating bilateral pleural effusions which were drained. His recent 

bloods showed a raised creatinine of 502 (70–130mmol/L) and urea of 42.1 

(2.5–6.7mmol/L) and was only producing 22mls of urine per hour. His CRP 

had risen to 229 (<5) and his temperature was 38.5o. In view of the raised 

CRP and pyrexia a CT scan looking for pancreatic necrosis would have been 

indicated but due to impaired renal function was unable to take place. Mr AB 

required cardiovascular system support in the form of inotropes.

Initial management
Initially the key measures are prompt fluid resuscitation, both to increase 

the blood volume, replace the sequestered fluid and to prevent organ 

damage and subsequent failure due to hypovolaemia. This should occur 

aggressively in all patients as it cannot always be predicted on admission 

who is likely to have mild spontaneously resolving pancreatitis and those 

who are likely to develop complications. Oxygen should also be given, based 

on evidence that oxygen supplementation together with fluid resuscitation 

can prevent or improve the clinical picture of organ failure and thus reduce 

mortality. Continuous monitoring of oxygen saturations, urine output (aiming 

for >0.5ml/kg/hr) together with CVP monitoring in patients at risk of 

fluid overload should occur. Analgesia should be provided, using a PCAS if 

necessary together with anti-emetics. Enteral diet should be stopped to give 

the pancreas time to rest and recover.

Tests should be done to predict the severity of the attack and look for signs 

of organ dysfunction through continuous monitoring in those at high risk.

Those with either actual or predicted severe AP should be managed in a high 

dependency or intensive care unit with full monitoring and organ systems support.

Multi-organ failure and complications
Approximately 20% of those with AP go on to have a severe attack 

characterised by the systemic inflammatory response syndrome (SIRS) and 

multi-organ dysfunction (MOD)17. These individuals should be managed 

ideally by multidisciplinary teams with gastroenterologists, interventional 

radiologists, intensivists and surgeons. Early fluid losses, hypovolaemic 

shock and symptoms suggestive of organ dysfunction should be proactively 

sought out and monitored. Hypovolaemia results from a combination of 

factors including an increased capillary permeability which leads to fluid 

accumulating within the interstitium and can lead to the development of 

ascites, an ileus or pleural effusions.

Renal dysfunction can occur as a result of hypovolaemia (pre-renal), septic 

complications or acute tubular necrosis due to hypoxia.

Pulmonary complications of varying severity occur frequently (some studies 

>50%) in severe AP with a bimodal peak of distribution18. The initial peak 

occurs on admission with 15% demonstrating radiological abnormalities. By 

day 5 radiological abnormalities are seen in 71% of patients. Acute lung 

injuries may also occur as a result of septic shock leading to signs and 

symptoms of acute respiratory distress syndrome (ARDS).

Patient scenario
By day 3 Mr AB no longer required inotropic support and his renal function 

was improving producing 30mls of urine an hour, however, his urea and 

creatinine remained markedly raised. His arterial blood gas results still 

demonstrated a metabolic acidosis and he was continued on oxygen therapy. 

A Hickman line was inserted and Mr AB started on total parenteral nutrition.
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Further Management

Nutritional support

Nutritional support is essential in the management of AP. It is debated 

whether parenteral or enteral feeding is the best approach. Advocates of 

parenteral nutrition suggest that this method of feeding completely rests 

the exocrine pancreas19. However, evidence has shown that bowel rest 

is associated with intestinal mucosal atrophy and increased infectious 

complications due to translocation of bacteria from the gut6. TPN is also 

associated with an increased pro-inflammatory response6. Mortality rates are 

not substantially different in those treated with TPN versus enteral feeding6, 

TPN is associated with increased infections, surgical interventions and non-

infectious complications20.

 

Enteral feeding is usually provided via a fine bore naso-gastric or naso-jejunal 

tube. In theory naso-jejunal feeding would be more beneficial than naso-

gastric feeding as the nutrition is delivered distal to the pancreas, however, 

studies have demonstrated no significant clinical differences between the 

two methods21.

Treatment of causes

For those with AP of gallstone aetiology and who satisfy the criteria for a 

predicted or actual severe attack should undergo therapeutic endoscopic 

retrograde cholangiopancreatography (ERCP) within the first 72 hours after 

onset of pain. The same applies in the presence of cholangitis, jaundice or a 

dilated common bile duct. Even if no gallstones are found at ERCP, patients 

should undergo sphincterotomy. For those with cholangitis endoscopic 

sphincterotomy or duct drainage by stenting should be performed to ensure 

relief of obstruction. Definitive management of gallstones by cholecystectomy 

should ideally occur in the same admission, however, may have to be 

delayed if the ERCP has worsened the AP. The UK Working Party on Acute 

Pancreatitis guidelines (2005) suggest definitive treatment should occur 

within 2 weeks of presentation, however, in practice this may be anything up 

to and including 6 weeks.

When AP occurs secondary to alcohol abuse, patients should be advised to 

abstain from alcohol permanently in order to prevent further episodes of AP 

and avoid the development of chronic pancreatitis.

Where metabolic factors, such as hyperlipidaemia and hypercalcaemia, 

are responsible for AP treatment should be aimed to “normalise” these 

blood components or in the case of hypercalcaemia rule out underlying 

hyperparathyroidism or malignancy.

Causative medications should be reviewed and where possible alternatives 

prescribed. 

Viral antibody titres, autoimmune markers, bile samples for bile and 

pancreatic cytology and sphincter of Oddi manometry may be useful tests 

to perform during the recovery period if no other cause for AP can be found.

Patient scenario
By day 10 Mr AB’s renal function had improved as had his blood gases, he no 

longer had a metabolic acidosis. He had a CT scan which demonstrated no 

pancreatic necrosis or pseudocyst formation. He was transferred to the ward 

and discharged 5 days later and strongly advised to abstain from alcohol and 

advised to ask his GP for referral to specialist alcohol treatment centres.

Complications 

In addition to MOD and sepsis, the mortality associated with AP is closely 

related to the extent of pancreatic necrosis. CT scanning is used to identify 

both the presence of and extent of pancreatic necrosis, however, necrosis may 

not be evident until at least 4 days after the onset of AP. Also the use of CT at 

this stage may be limited if the use of contrast is contraindicated due to renal 

impairment. CT imaging may not affect the management of AP in the first 

week unless prophylactic antibiotics are being considered for management 

of infected necrosis. Prognosis is worse when pancreatic necrosis affects the 

head of the pancreas and in the presence of free intraperitoneal fluid and 

extensive peripancreatic fat stranding22. 

Infection of necrosis is associated with 40% mortality and is the most serious 

local complication of AP4. Antibiotics are unlikely to affect outcomes in 

patients without extensive necrosis. The risk of infected necrosis and infection 

in peripancreatic tissue is very small when there is less than 30% necrosis4.

The UK Working Party on Acute Pancreatitis guidelines (2005) suggest all 

patients with persistent symptoms and greater than 30% pancreatic necrosis 

or those with smaller areas of necrosis with clinical suspicion of sepsis should 

undergo image guided fine needle aspiration to obtain material for culture 

7–14 days after the onset of AP.

There is no real consensus on when antibiotic prophylaxis should be used, on 

whom, which antibiotics and for what period of time. If prophylaxis is to be 

used it should continue for no longer than 14 days unless guided by bacterial 

growth on culture when the sample is from fine needle aspirates. A double-

blind placebo controlled study by Isenmann and colleagues comparing 

ciprofloxacin/metronidazole and placebo found no differences between the 

groups in terms of infected necrosis, systemic complications or mortality 

rates. However, infectious complications, multi-organ failure, sepsis and SIRS 

occurred in only 28% of those who received antibiotics compared with 46% 

of the placebo group.



Surgical intervention in pancreatic necrosis is guided by the clinical picture. 

Infected necrosis may be diagnosed by the presence of gas within a 

pancreatic collection on CT or by fine needle aspiration. All individuals with 

infected necrosis require either surgical or radiological drainage. 

Patient scenario
It took the efforts of a multidisciplinary team including anaesthetists, 

gastroenterologists, general surgeons and radiologists (to name but a few) 

to care for Mr AB during his bout of AP. Although he required organ system 

support for his lungs, kidneys and cardiovascular system he did not go on to 

develop pancreatic necrosis and the subsequent sepsis that may occur if the 

necrosis becomes infected. Incidentally Mr AB was readmitted to the hospital 

14 days later with another attack of AP secondary to alcohol use.
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A great time to test your knowledge.
Test Yourself.
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Arterial blood gases in surgical patients

Charlotte Richardson, Hiten Patel, Sonia Bhangu and Aneel Bhangu

Introduction
This article aims to give you more experience at interpreting arterial blood 

gases (ABG), with focus on situations you may find in surgical patients. You 

should, by now, know the methodology of how to interpret an ABG and so 

these questions will ask you to identify the type of acid-base disturbance; 

the likely diagnosis; and then the first steps of management that you should 

take. When reading the situation, begin to predict what type of acid-base 

disturbances the patient may be suffering from. The clues are there and you 

should be doing this as you assess real patients too.

Normal ranges

pH 			   7.35–7.45

pO
2
 			  12–15KPa

pCO
2
		  4.5–5.6KPa

HCO
3
	  	 22–26mmol/L

Base Excess	 ± 2

K+				   3.5–5.5mmol/L

Case 1
A 78-year-old woman presents with a 1-day history of sudden onset central 

abdominal pain. The pain has not settled and she has passed a small amount 

of bloody mucus PR. She is not hungry and has not vomited. On examination 

she is dehydrated and her abdomen is very tender centrally, but is soft with 

no masses. She has a pulse of 150 beats per minute, irregularly irregular. She 

is on 30% oxygen via a facemask. You perform an ABG which shows: 

pH	  		  7.2

pO
2
 	 		  17.5 

pCO
2
	  	 4.5

HCO
3
	  	 17

BXS			  -10

1. What is the abnormality on this blood gas?

2. What is the most likely diagnosis?

3. What initial management steps will you perform?

4. Where would this patient be best managed?

Case 2
A 68-year-old woman presents with vomiting and colicky abdominal pain. 

She has been vomiting several times a day at home for the last 2 weeks. 

She has not opened her bowels in the last 10 days and has not passed any 

wind in the last week. She is unable to keep any food down and can only 

manage a few sips of water. She has previously had two caesarean sections 

and an appendectomy, all of which were over 20 years ago. On examination 

she is dehydrated and hypotensive. She has a distended abdomen which 

is diffusely tender and bowel sounds are absent. PR examination reveals 

a collapsed rectum (the normal volume of the rectum is lost, suggesting a 

proximal obstruction). You perform an ABG on air which reveals:

pH 			   7.55

pO
2
 			  10

pCO
2
	  	 6.5

HCO
3
	  	 35

BXS			  +15

K				    + 2.9

1. What is the abnormality on this blood gas?

2. What is the likely underlying diagnosis?

3. Why has this metabolic abnormality developed?

4. How will you initially manage this patient?

Case 3
A fit and well 35-year-old man returns from the ward following an elective 

inguinal hernia repair. He is drowsy, has a GCS of 12 (E3V4M5) and oxygen 

saturations of 88%. His airway is patent, his respiratory rate is 6 breaths per 

minute and his chest is clear to auscultation. You perform an arterial blood 

gas which shows:

pH 			   7.2

pO
2
			   8.0

pCO
2
		  7.5

HCO
3
	  	 24

BXS			  1

1. What is the abnormality on this blood gas?

2. What is the most likely cause?

3. What are the key initial steps you will carry out?



Case 4 
You are asked to see a 75-year-old woman with gallstone pancreatitis on 

the ward. She has peripheral saturations of 89% (normal the previous day) 

and a shallow respiratory rate of 22 breaths minute. Her chest is clear to 

auscultation. She has a distended, painful and guarded abdomen. She is a 

lifelong non-smoker and was previously fit and well. She has been receiving 

clexane and paracetamol on her drug chart. The nurse has started oxygen at 

a rate of 4 litres via a Hudson facemask. An ECG reveals a sinus heart rate of 

80 beats per minute. You perform an arterial blood gas:

pH 			   7.4

pO
2
			   7.5

pCO
2
		  4.5

HCO
3
 		  24

BXS			  1.5

SO
2
			   88%

1. What is the abnormality on this blood gas?

2. What is the most likely cause?

3. How can you improve the situation?

Answers

Case 1

1. What is the abnormality on this blood gas?

There is a marked metabolic acidosis. There is little attempt at respiratory 

compensation, suggesting an acute event.

2. What is the most likely diagnosis?

An elderly female patient in atrial fibrillation with sudden onset abdominal 

pain is mesenteric ischaemia until proved otherwise. The cause can be 

arterial embolus or venous thrombosis; in this case, an arterial embolus from 

the left atrium is the most likely cause. 

Learning point: in Mesenteric ischaemia there is a classic triad: (a) a very 

tender but soft abdomen; (b) tachycardia despite fluid resuscitation, and (c) 

a metabolic acidosis. Bloody diarrhoea is also common.

3. What initial management steps will you perform?

• Assess with an ABC approach.

• Oxygen.

• Intravenous access (take bloods for FBC, U&E, clotting and group & save). 

If the patient is on warfarin (especially with AF), find out why and discuss 

with a haematologist as early as possible for advice on reversal and cover 

with heparin.

• Fluid resuscitation – commonly with Hartmann’s solution (physiologically 

balanced). The rate is tailored to the clinical findings.

• Analgesia.

• Urinary catheter. 

• ECG.

At this stage you need to inform senior doctors that a sick patient needs 

further management. It is initially a clinical diagnosis, although a CT scan can 

help prove the diagnosis. 

4. Where would this patient be best managed?

Depending on the patient’s co-morbid status and wishes, surgery is needed 

to remove any dead or dying bowel. Until then, resuscitation should continue, 

which is often best performed in critical care settings with the help of 

anaesthetic teams. 

Case 2

1. What is the abnormality on this blood gas?

There is a metabolic alkalosis with some attempts at respiratory compensation.

2. What is the likely underlying diagnosis?

Adhesion bowel obstruction with secondary vomiting. Previous abdominal 

surgery suggests that adhesions are the most likely cause.

3.  Why has this metabolic abnormality developed?

The patient has been at home and vomiting for some time due to the 

obstruction. This means she has been vomiting gastric acid, which is rich in 

hydrogen and potassium. The loss of these without replacement leads to a 

metabolic alkalosis and hypokalaemia. 

4. How will you initially manage this patient?

Initial management is with ABC. The patient needs oxygen, fluid resuscitation 

(with potassium supplementation), blood tests, an NG tube and a catheter. 

The surgical registrar needs to review the patient to ensure adequate 

resuscitation. A CT scan can help delineate intra-abdominal events. 

Surgery may or may not be needed but resuscitation, especially with 

intravenous fluids, is the first priority. 

Further fluids are tailored to balance NG and urine output, while monitoring 

and replacing electrolytes.

Case 3

1. What is the abnormality on this blood gas?

There is a marked respiratory acidosis and hypoxia.

2. What is the most likely cause?

This is due to hypoventilation. The most likely cause in this case is opiate 

induced hypoventilation secondary to general anaesthesia.

3. What are the key initial steps you will carry out?

High flow oxygen (give 15L via a non-rebreathing facemask with the reservoir 

bag inflated) and give naloxone in 40 micrograms increments intravenously, 

titrated to response (draw up a 400 microgram ampoule into a 10ml syringe 

with saline). Repeat doses may be needed dependent on response. 

The anaesthetic team should be made aware. If recovery is fast, the patient 

can be monitored on the ward with further naloxone, if required, and input 

from the pain team. If recovery is poor, the patient may need to return to 

theatre recovery or critical care settings for monitoring and management 

until he has improved. An ECG and chest X-ray should be obtained to exclude 

other causes, especially if response is not rapid.
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Case 4

1.	What is the abnormality on this blood gas?

Hypoxia. As the pCO
2
 is normal this is a type 1 respiratory failure. 

2.	What is the most likely cause?

It is important to consider primary respiratory problems. A clear chest to 

examination means that pleural effusions, pulmonary oedema, infections 

and ARDS are possible but unlikely. An urgent portable chest X-ray will help 

identify these. She has been receiving clexane and is not tachycardic, so a 

pulmonary embolism is unlikely. The patient is only on regular paracetamol 

and is in pain from her abdomen. The pain is causing shallow breathing, 

leading to hypoventilation with some possible basal collapse (atelectasis). 

Acute pancreatitis can be extremely painful, and adequate analgesia is a one 

of the key aspects of treatment.

3.	What are the key initial steps you will carry out?

High flow oxygen (give 15L via a non-rebreathing facemask with the 

reservoir bag inflated) to improve hypoxia. Adequate analgesia is needed; 

to resolve the initial problem, intravenous morphine can be titrated to pain. 

However, regular analgesia should be prescribed; a PCA (patient controlled 

analgesia) may be useful. The patient should be sitting up and urgent chest 

physiotherapy will help to improve ventilation. Obtain a chest X-ray urgently 

to exclude other causes.
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