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Most preventable deaths from trauma are caused by unrecognised and therefore untreated haemorrhage, particularly
in the abdomen. Haemorrhage causes early deaths, and the
associated hypovolaemic shock leads to secondary brain
injury and contributes to late death from multiorgan failure.1
Early management is focused on resuscitation and the diagnosis and treatment of life threatening bleeding to prevent the
lethal metabolic disturbance triad of acidosis, hypothermia,
and coagulopathy.2
Many aspects of immediate trauma care suffer from a lack
of high quality prospective research. This review is based
predominantly on evidence from retrospective cohort series
and is subject to the limitations inherent in this type of level
2 research.3 There are no prospective randomised controlled
trials of interventional radiology in major trauma. Although
the volume of level 2 evidence is substantial and contains few
contradictory findings, no robust level 1 evidence yet exists.
This review aims to summarise the evidence supporting the
use of interventional radiological techniques in the management of haemorrhage caused by blunt abdominal trauma.

What is the role of interventional radiology in abdominal
trauma?
Interventional radiology uses minimally invasive endovascular techniques to stem haemorrhage. Endovascular
haemostasic techniques are established in non-trauma clinical scenarios. In trauma, the main application is to control
endovascular haemorrhage by blocking bleeding vessels
(transcatheter arterial embolisation (fig 1) or relining them
(stent grafting) (fig 2). The objective is to stop the bleeding
without the physiological stress of surgery.

Summary points
Interventional radiological techniques to stop bleeding are a minimally invasive alternative
to surgery in blunt abdominal trauma
In haemodynamically stable patients with trauma, interventional radiology has an
established role in the management of solid organ injuries
In haemodynamically unstable patients with trauma, interventional radiology is effective in
stemming haemorrhage from pelvic fractures
Recent series suggest that in a wider range of haemodynamically unstable patients
interventional radiological techniques may further reduce the number of patients needing
surgery
The overall quality of the evidence for interventional radiological and surgical interventions
in trauma is poor
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Transcatheter arterial embolisation is now an accepted
adjunct to non-operative and surgical management protocols in trauma. This parallels its increasing use in other
settings of life threatening haemorrhage, such as gastrointestinal and postpartum haemorrhage.4 5 Insertion of a stent
graft is a well established technique in the management of
traumatic rupture of the thoracic aorta.6

What injuries are sustained in blunt abdominal trauma?
The frequency of injury to different structures varies among
studies. A recent prospective series in which 224 patients
with sustained blunt abdominal trauma had computed
tomography regardless of their haemodynamic status
provides an illustration of patterns of injury (table).7
How does interventional radiology compare with surgery
for control of haemorrhage after abdominal trauma?
The key question is: what evidence indicates the clinical
scenarios in which interventional radiology for stopping
haemorrhage is as good as or better than surgery in terms
of morbidity and mortality? The evidence base is relatively
poor. For transparency, we usually state the type of study
and sample size—for example: (a) the evidence that saving a
damaged spleen by using embolisation to avoid splenectomy
is weak as it is based only on a study of 17 subjects, and (b)
single centres reporting their own outcomes may choose to
present them in a positive light.
Spleen
Splenectomy used to be the standard treatment for a damaged spleen. However, asplenic patients have impaired short
Distribution of injuries by site among 224 patients with
blunt abdominal injury in whom the injury was identified on
computed tomography
Percentage of patients with identified injury
All patients
35

Haemodynamically
unstable subgroup
53

Liver

24

44

Kidney

13

15

Pancreas

12

0

Bowel
perforation

9

6

Pelvic fracture

22

15

Site
Spleen
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Fig 1 | Top: Axial computed
tomogram through the
abdomen showing free
intraperitoneal blood
(straight arrows) and
shattered spleen fragments
(curved arrow); Li=liver, St=
stomach. Centre: Angiogram
showing catheter tip in
origin of the splenic artery
(curved arrow) and main
splenic artery opacified
with contrast material
(straight arrow). Bottom:
Angiogram showing complete
occlusion of the main
splenic artery after insertion
of multiple metal coils
(arrows) and gelatin slurry
via the catheter. Temporary
embolisation agents such as
biodegradable gelatin are
profoundly thrombogenic.
The commonest permanent
agents are metal coils
incorporating microscopic
filaments that encourage
thrombosis

Sources and selection criteria
We searched PubMed and Google using a variety of search
terms including “trauma”, “angiography”, “embolisation”,
“computed tomography”, and “endovascular”. We
extracted further sources from our personal and
colleagues’ archives of references. We used the term
“trauma” to search Clinical Evidence and the Cochrane
Database of Systematic Reviews. Other sources included
governmental and UK royal college reports. We also used
selected references from identified articles

patients embolisation achieves the same survival and reduces
the need for splenectomy. A series of 154 patients found that
the survival rate of 85% with embolisation was closely similar to the 82% survival in historical controls who had had
splenectomy.10 A Norwegian centre reported outcomes for
133 patients with splenic injuries before and after the introduction of embolisation to the trauma service.11 The change
in practice reduced the laparotomy rate from 55% to 30% and
increased the rate of spleen salvage from 57% to 70%. The
overall survival rate was stable at 85-89%; the survival rate in
the United Kingdom for comparable patients is 78%.1
Importantly, embolisation does not obliterate the spleen.
A prospective study of 17 patients found that half the splenic
bulk was preserved12 and that serological measures of
immune function were normal. Embolisation may preserve
splenic function, avoiding the short and long term risks of
splenectomy.
Complications in a retrospective series of 140 patients
included recurrent haemorrhage in 11%, symptomatic
infarct leading to splenectomy in 2%, and abscess in 4%.13
Two smaller series with a total of 36 patients describe similar
outcomes and also report fever in 56% and left pleural effusion in 31%14 15—a form of mild post-embolisation syndrome
similar to that seen after tumour embolisation and attributed
to tissue infarction.

and long term immunity. Unplanned splenectomy for iatrogenic surgical injury carries a twofold to 10-fold increase in
the incidence of postoperative infection and double the risk of
mortality.8 A retrospective review of 196 patients with trauma
injury found that splenectomy carried a 50% increased risk
of postoperative infections.9
Several studies suggest that in haemodynamically stable
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Liver
For haemodynamically unstable patients with liver injuries
the standard approach is rapid “damage control” surgery
with extensive packing of liver injuries.16 Bleeding from
central hepatic or portal veins also requires surgical repair,
even in haemodynamically stable patients.17 In this setting
embolisation is a potentially attractive adjunctive therapy
for patients with ongoing haemorrhage. In one retrospective
series seven patients with liver injuries had angiography after
damage control surgery; six of these had ongoing bleeding,
and embolisation was successful in all seven patients, with
no late rebleeds.18
The potential impact of interventional radiology is shown
in a review of outcomes for 114 patients with liver injuries
before and after the introduction of embolisation to a trauma
service in Norway.19 In haemodynamically unstable patients,
angiography and embolisation were performed immediately
after damage control surgery. In haemodynamically stable
patients with high grade injuries, angiography was performed
immediately if there was clinical or computed tomography
evidence of ongoing bleeding. The change in practice reduced
the laparotomy rate from 58% to 34% and lowered the complication rate by 40% (including abscess, biloma, and bile
leak). The survival rate was stable at 89-90%; the survival
rate in the UK for comparable patients is 78%.1
357

CLINICAL REVIEW

High grade liver injuries cause extensive vascular and biliary disruption that may be exacerbated by treatment. Focal
necrosis of devitalised liver tissue is seen after embolisation, especially with extensive injuries; subsequent abscess
formation may require percutaneous drainage or surgical
intervention.20 21 A retrospective study of 71 patients receiving embolisation for hepatic trauma found that complications occurred in 61% (major hepatic necrosis in 42%,
abscess in 17%, gallbladder necrosis in 7%, and bile leak in
20%).20 Surprisingly, mortality in patients with major hepatic
necrosis was lower than in those without (7% v 20%, P for
difference=0.1).

Kidney
Injuries involving the renal arteries usually occur in conjunction with other solid organ injuries, and require intervention.22
Embolisation is performed as selectively as possible to maximise preservation of viable, perfused renal tissue. Surgical
treatment of similar injuries will often involve nephrectomy.
Recent reports indicate that embolisation is an effective
haemostatic technique for these injuries. Initial haemostasis
was achieved in all 43 patients reported in three retrospective series.22‑24 Rebleeding occurred in three patients (two of
whom were treated with further embolisation), and abscess
occurred in one patient. Ultimately, delayed nephrectomy
was performed in five of the 43 patients but there were no
deaths.22‑24
Pelvic fracture
Bleeding from pelvic fractures may originate from bone, muscle, and large vessels. This adversely influences the prognosis
for the severely injured patient (mortality can exceed 25%),25
so prompt effective management is essential. Pelvic fractures
are often associated with other abdominal injuries, emphasising the importance of computed tomography in planning
effective treatment.26
Surgical exploration and control of pelvic bleeding is technically challenging25 and may disrupt the useful tamponade
effect of existing haematoma (fig 3). Endovascular treatment
for bleeding pelvic fracture has become an established and
reliable technique.27 In one retrospective study, angiography
identified pelvic arterial bleeding in 19 of 26 haemodynamically unstable patients; it also identified that fitting surgical
external fixator devices led to avoidable delays to angiogra-

Fig 2 | Left: Angiogram showing haemorrhage (arrow) from the hepatic artery. Right: Angiogram
showing relining of the hepatic artery by insertion of a stent graft (arrow), which has stopped
the haemorrhage while maintaining arterial blood flow to the liver
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Fig 3 | Axial computed tomogram through the abdomen of a
haemodynamically unstable patient after surgical exploration
had failed to identify a source of bleeding. Laparotomy released
the abdominal tamponade on a retroperitoneal haematoma
(dashed arrow), prompting further haemorrhage from the injured
right kidney. Extravasation of intravenous contrast (white
material, solid arrow) indicates rapid active bleeding. Expansion
of the haematoma during surgery prevented reinsertion of the
bowel (short arrows) into the abdomen. The liver (Li), normal left
kidney (Ki), and constricted “shock” aorta (hollow arrow) are also
labelled. The bleeding vessels were successfully treated with
embolisation, but the patient died of multiorgan failure caused by
the preceding prolonged hypovolaemic shock

phy and haemostasis.28 Pelvic fractures may instead be temporarily immobilised with sheet-wrap techniques to facilitate
prompt assessment with computed tomography and subsequent angiography.
Complications of embolisation may be difficult to distinguish from the consequences of the injury itself. A retrospective series of 31 patients reported gluteal necrosis in three
patients, all of whom had sustained degloving injuries of the
buttock, although the embolisation may have contributed.29
Another retrospective series—of 100 patients with pelvic
fracture of whom 67 received embolisation—found a similar incidence of early complications (skin necrosis, perineal
infection, nerve injury) in patients with and without embolisation.30 Long term complications such as claudication,
skin ulceration, and regional pain were also similar across
treatment groups, although regional paraesthesia was more
common after embolisation.30

Might interventional radiology be beneficial for the most
severely injured patients?
Although interventional radiology for pelvic bleeding in
haemodynamically unstable patients is gaining acceptance, the standard approach to other organ injuries in
these patients remains surgery, without prior computed
tomography.
The most widely adopted guidelines for management of
haemodynamically unstable patients with blunt abdominal
trauma advocate laparotomy without computed tomography
or attempted endovascular management.31 Similarly, 97% of
trauma surgeons in the United States consider haemodynamic
instability to be an indication for immediate splenectomy in
blunt splenic injury.32 The concept that haemodynamically
unstable patients should not have computed tomography
BMJ | 13 february 2010 | Volume 340
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but should instead proceed direct to laparotomy is widely
accepted but not based on any evidence.1
However, this philosophy of care is challenged by the
speed and clinical utility of modern multidetector computed
tomography scanners. Laparotomy allows review and repair
of injuries to solid organs and hollow viscera, but assessment
of some commonly injured areas such as the retroperitoneum
and pelvis is limited.25 Some patients have bleeding in these
regions identified on computed tomography only after surgery has failed, resulting in delayed diagnosis and delayed
effective treatment.

What are the barriers to progress in interventional
radiology in the United Kingdom?
Despite numerous technological advances in traumatology,
surgery, anaesthesia, and radiology the mortality from major
trauma has not changed over the past 30 years and is particularly poor in the United Kingdom.33 Incorporation of interventional radiological techniques into the management of
severe injury is intuitively desirable as the additional trauma
of surgery is avoided. The use of interventional radiology may
increase the number of patients who are successfully managed non-operatively or act as a bridge to definitive surgery
in initially unstable patients.34
The main barrier to progress is the absence of good evidence. Use of interventional radiology to treat ruptured berry
aneurysms is well proved because prospective study designs
have several hours’ leeway in which to make treatment decisions after the initial subarachnoid haemorrhage. In major
trauma, treatment decisions have to be made immediately
so study designs must allow this. Further, in contrast to subarachnoid or myocardial infarction, major trauma is not a
discrete diagnosis with straightforward diagnostic criteria.
Past research studies into thrombolysis for acute management of myocardial infarction were reasonably easy to organise because the treatment was simple to deliver and could be
done by relatively junior medical staff at all times of the day
and night. But the numerous possible injury combinations in
major trauma require the collaboration of experienced staff
from several disciplines (traumatology, anaesthesia, surgery, orthopaedics, radiology) to deliver high quality care.1
Securing agreement among all members of these teams at
several institutions for good recruitment into prospective randomised trials poses a substantial challenge that has not yet
been overcome. In addition, serious problems exist regarding
consent for research in hyperacute clinical scenarios where
patients are usually attending without next of kin. Only after
all these challenges have been overcome will it be possible to
develop reliable triage tools to decide on early surgery, early
Areas for future research
• Development and execution of study designs that prospectively randomise trauma
patients to treatment arms (rather than retrospective series)
• Evaluation of the impact of immediate computed tomography for all patients with blunt
abdominal trauma followed by non-operative management, interventional radiology, or
damage control surgery, compared with traditional management algorithms
• For patients with blunt abdominal trauma who are in hypovolaemic shock, determination
of the potential for interventional radiology to replace surgery by randomising patients
either to (a) traditional immediate surgery or to (b) immediate computed tomography
followed by embolisation with or without subsequent surgery, or surgery with or without
subsequent embolisation
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Emergency
medicine

Primary survey and resuscitation*
Call as appropriate: consultant surgeon,
consultant in orthopaedics, consultant or senior
registrar in anaesthetics, duty radiologist

Emergency
medicine,
orthopaedics

Unstable pelvic fracture
stabilised with pelvic binder

Anaesthetics

Transfer for computed tomography

Radiology

Computed tomography (core areas:
head, neck, chest, abdomen, pelvis)

Surgery,
radiology

Interventional radiology or operating theatre

* Haemodynamically unstable status declared on basis of
clinical features and response to fluid resuscitation

Fig 4 | Management pathway used at authors’ institution
for treating haemodynamically unstable patients who have
blunt abdominal trauma. Pathway shows decision making
on key events, with each responsible specialty (senior level)
indicated on the left

endovascular treatment, or conservative management for
individual patients.
In the United Kingdom administrative and cultural obstacles are also present. A review of trauma services in the 2007
NCEPOD report described very poor availability of senior clinicians and poor access to immediate computed tomography
and interventional radiology.1 Review of the records of 795
trauma patients found that surgery had been performed in
110 cases but embolisation in only one; perhaps limited
awareness accompanies limited availability. The report recommended substantial changes to the organisation of trauma
care in the UK and consideration of centralisation of relevant
skills and resources to optimise patient care in the future.1 If
these recommendations are met this reorganisation would
facilitate future high quality UK research into many of the
management areas of major trauma, including clarifying the
role of interventional radiology alongside fluid resuscitation
and surgery.
Figure 4 illustrates the management pathway used at our
institution for treating haemodynamically unstable patients
who have blunt abdominal trauma. At any time the senior
surgeon involved can divert the patient direct to the operating theatre. The target time from admission to computed
tomography is one hour. Resuscitation continues during
transfers and scanning; radiology rooms have piped gases
and anaesthetic trolleys.
The authors acknowledge the substantial contribution made by the peer reviewers,
Professor Jon Moss (Glasgow) and David Kessel (Leeds), to the development of
this manuscript.
Contributors: IAZ received the commission to write the article and did the literature
search and reviewed the literature. The authors wrote the article jointly. IAZ is the
guarantor.
Competing interests: All authors have completed the Unified Competing
Interest form at www.icmje.org/coi_disclosure.pdf (available on request from
the corresponding author) and declare (1) no financial support for the submitted
work from anyone other than their employer; (2) no financial relationships with
commercial entities that might have an interest in the submitted work; (3) their
spouses, partners, or children have no relationships with commercial entities that
might have an interest in the submitted work; (4) no non-financial interests that
may be relevant to the submitted work.
Provenance and peer review: Commissioned; externally peer reviewed.
Patient consent not required (patient anonymised, dead, or hypothetical).
359

CLINICAL REVIEW

Additional educational
resources

1

• National Confidential
Enquiry into Patient
Outcome and Death.
Trauma: who cares?
2007. www.ncepod.
org.uk/2007report2/
Downloads/SIP_report.
pdf. The report is free
with no registration
required.
• Royal College of
Radiologists. Standards
for providing a 24-hour
interventional radiology
service. 2008. www.rcr.
ac.uk/docs/radiology/
pdf/Stand_24hr_IR_
provision.pdf

2
3
4
5

6
7
8
9
10

11
12
13
14
15
16
17

National Confidential Enquiry into Patient Outcome and Death.
Trauma: who cares? 2007. www.ncepod.org.uk/2007report2/
Downloads/SIP_report.pdf.
Zacharias SR, Offner P, Moore EE, Burch J. Damage control surgery.
AACN Clin Issues 1999;10:95-103.
Scottish Intercollegiate Guidelines Network. SIGN 50: a guideline
developer’s handbook. 2008. www.sign.ac.uk/pdf/sign50.pdf.
Scottish Intercollegiate Guidelines Network. Management of acute
upper and lower gastrointestinal haemorrhage. (National clinical
guideline 105.) www.sign.ac.uk/guidelines/fulltext/105/index.html.
Healthcare Commission. Investigation into 10 maternal deaths at,
or following delivery at, Northwick Park Hospital, North West London
NHS Trust, between April 2002 and April 2005. 2006. www.cqc.org.
uk/_db/_documents/Northwick_tagged.pdf.
Hershberger RC, Aulivola B, Murphy M, Luchette FA. Endovascular
grafts for treatment of traumatic injury to the aortic arch and great
vessels. J Trauma 2009;67:660-71.
Fang JF, Wong YC, Lin BC, Hsu YP, Chen MF. Usefulness of
multidetector computed tomography for the initial assessment of
blunt abdominal trauma patients. World J Surg 2006;30:176-82.
Cassar K, Munro A. Iatrogenic splenic injury. J R Coll Surg Edinb
2002;47:731-41.
Wiseman J, Brown CVR, Weng J, Salim A, Rhee P, Demetriades D.
Splenectomy for trauma increases the rate of early postoperative
infections. Am Surg 2006;72:947-50.
Duchesne JC, Simmons JD, Schmeig RE Jr, McSwain NE Jr, Bellows
CF. Proximal splenic artery angioembolization does not improve
outcomes in treating blunt splenic injuries compared with
splenectomy: a cohort analysis. J Trauma 2008;65:1346-53.
Gaarder C, Dormagen JB, Eken T, Skaga NO, Klow NE, Pillgram-Larsen
J, et al. Nonoperative management of splenic injuries: improved
results with angioembolization. J Trauma 2006;61:192-8.
Tominaga GT, Simon FJ, Dandan IS, Schaffer KB, Kraus JF, Kan M,
et al. Immunologic function after splenic embolization, is there a
difference? J Trauma 2009;67:289-95.
Haan J, Biffl W, Knudson MM, Davis KA, Oka T, Majercik S, et al.
Splenic embolization revisited: a multicenter review. J Trauma
2004;56:542-7.
Ekeh AP, McCarthy MC, Woods RJ, Haley E. Complications arising
from splenic embolization after blunt splenic trauma. Am J Surg
2005;189:335-9.
Wu SC, Chen RJ, Yang AD, Tung CC, Lee KH. Complications associated
with embolization in the treatment of blunt splenic injury. World J
Surg 2008;32:476-82.
Velmahos GC, Toutouzas K, Radin R, Chan L, Rhee P, Tillou A, et
al. High success with nonoperative management of blunt hepatic
trauma: the liver is a sturdy organ. Arch Surg 2003;138:475-81.
Holden A. Abdomen—interventions for solid organ injury. Injury
2008;39:1275-89.

18 Johnson JW, Gracias VH, Gupta R, Guillamondegui O, Reilly PM, Shapiro
MB, et al. Hepatic angiography in patients undergoing damage control
laparotomy. J Trauma 2002;52:1102-6.
19 Gaarder C, Naess PA, Eken P, Skaga NO, Pillgram-Larsen J, Klow NE, et
al. Liver injuries—improved results with a formal protocol including
angiography. Injury 2007;38:1075-83.
20 Dabbs D, Stein DM, Scalea TM. Major hepatic necrosis: a common
complication after angioembolization for treatment of high-grade liver
injuries. J Trauma 2009;66:621-9.
21 Kozar RA, Moore JB, Niles SE, Holcomb JB, Moore EE, Cothren CC, et al.
Complications of non-operative management of high grade blunt hepatic
injuries. J Trauma 2005;59:1066-71.
22 Chow SJD, Thompson KJ, Hartman JF, Wright ML. A 10-year review of blunt
renal artery injuries at an urban level 1 trauma centre. Injury 2008;40:84450.
23 Sofocleous CT, Hinrichs C, Brountzos E, Kaul S, Kannarkat G, Bahramipour
P, et al. Angiographic findings and embolotherapy in renal arterial trauma.
Cardiovasc Intervent Radiol 2005;28:39-47.
24 Dinkel H-P, Danuser H, Triller J. Blunt renal trauma: minimally invasive
management with microcatheter embolization experience in nine
patients. Radiology 2002;223:723-30.
25 Frevert S, Dahl B, Lonn L. Update on the roles of angiography and
embolisation in pelvic fracture. Injury 2008;39:1290-4.
26 Hagiwara A, Murata A, Matsuda T, Matsuda H, Shimazaki S. The
usefulness of transcatheter arterial embolization for patients with blunt
polytrauma showing transient response to fluid resuscitation. J Trauma
2004;57:271-7.
27 Agolini SF, Shah K, Jaffe J, Newcomb J, Rhodes M, Reed JF 3rd. Arterial
embolization is a rapid and effective technique for controlling pelvic
fracture hemorrhage. J Trauma 1997;43:395-7.
28 Miller PR, Moore PS, Mansell E, Meredith WJ, Chang MC. External fixation
or arteriogram in bleeding pelvic fracture: initial therapy guided by
markers of arterial hemorrhage. J Trauma 2003;54:437-43.
29 Tottereman A, Dormagen JB, Madsen JE, Klow N-E, Skaga NO, Roise O. A
protocol for angiographic embolization in exsanguinating pelvic trauma.
Acta Orthopaedica 2006;77:462-8.
30 Travis T, Monsky WL, London J, Danielson M, Brock J, Wegelin J, et al.
Evaluation of short-term and long-term complications after emergent
internal iliac artery embolization in patients with pelvic trauma. J Vasc
Interv Radiol 2008;19:840-7.
31 American College of Surgeons. ATLS, advanced trauma life support
program for doctors. American College of Surgeons. ACS, 2008.
32 Fata P, Robinson L, Fakhry SM. A survey of EAST member practices in
blunt splenic injury: a description of current trends and opportunities for
improvement. J Trauma 2005;59:836-42.
33 Kessel DO, Nicholson AA. Trauma services must improve. BMJ
2008;336:1205, doi:10.1136/bmj.a168
34 Gibson DE, Canfield CM, Levy PD. Selective nonoperative management of
blunt abdominal trauma. J Emerg Med 2006;31:215-21.

answers to endgames, p 371. For long answers go to the Education channel on bmj.com

Case report

Picture Quiz

Refeeding syndrome in a patient with anorexia nervosa

Painless non-itching yellow-white
spots on genital mucosa

1 Hypophosphataemia, hypomagnesaemia, gastric dilation, congestive cardiac failure, severe
oedema, confusion, coma, and death are classic complications of refeeding syndrome.
2 Hepatic fatty change associated with refeeding is the most likely cause of the deranged liver
function tests.
3 Very gradual refeeding, either orally or enterally can help prevent refeeding syndrome.
In general, if nutrition is given enterally, patients should be given 21-42 kJ/kg/day
(5-10 kcal/kg/day) initially, and this should be gradually increased. Assume that the
patient has thiamine deficiency and treat it. Monitor daily, with treatment as needed, for
hypophosphataemia, hypomagnesaemia, hypokalaemia, and other electrolyte disturbances.
Patients are likely to have other important micronutrient and vitamin deficiencies. You may
need to consider using the Mental Health Act if refeeding is refused.
4 Hypoglycaemia, hypothermia, osteoporosis, renal failure, arrhythmias, pancreatitis,
neutropenia, immunosuppression, and anaemia are other important physical risks in severe
anorexia nervosa.
5 The psychiatric management of anorexia nervosa should focus on forming a good therapeutic
alliance; working on motivational factors; providing information on the effects of the illness
and its treatments, both physical and psychological; working with families and carers; and if
appropriate, treating comorbidities such as depression, anxiety, and obsessive compulsive
disorder.
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1 The most likely diagnosis is Fordyce’s spots (also
known as Tyson’s glands or ectopic sebaceous
glands).
2 The skin lesions are caused by sebaceous glands
that are not linked to hair follicles.
3 Treatment is unnecessary.
4 Differential diagnoses include pearly penile
papules, milia, flat warts, condylomata acuminata,
and planar xanthomas.

Statistical question
Generalisation and extrapolation
The conclusions a, b, c, and d cannot be drawn.
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