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Abdominal Pain in Special 
Populations

Introduction

A common presenting complaint for patients seeking emergency medical care 
is acute abdominal pain. Although difficult to diagnose in healthy patients, it 
is even more challenging in special populations. This article will focus on three 
distinct populations: patients with altered immunologic function, pregnant 
women, and post-procedural patients. In immunocompromised patients, the 
detection of life-threatening abdominal disease may be delayed because of atypi-
cal presentations. Atypical symptoms in late pregnancy (as the intra-abdominal 
contents are displaced) also may delay diagnosis. Furthermore, the anchoring 
effect of focusing on obstetrical causes of pain in pregnant women also may 
delay the diagnosis of non-obstetrical, surgical causes of abdominal pain. In 
post-procedural patients, understanding the complications specific to the indi-
vidual procedures is necessary for the emergency physician to prioritize the 
differential diagnosis and order the appropriate diagnostic studies. This article 
will highlight the abdominal pain characteristics and diagnoses that are unique 
to these populations and review the clinical presentation, diagnostic evaluation, 
and management in these patients.

Patients with Altered Immunologic Function
Patients with altered immunologic function range from those with mild 

immunologic dysfunction (e.g., elderly, diabetic, uremic) to those with mod-
erate to severe immunologic compromise (e.g., acquired immunodeficiency 
syndrome [AIDS], transplanted patients, active malignancy undergoing che-
motherapy). While the differential diagnosis of abdominal pain is similar to 
that in the general population, these patients may exhibit delayed or atypical 
presentations of these conditions. Furthermore, transplanted organs lack native 
innervation, so pain may not even be a reliable sign of pathology in these 
patients.1 Patients may lack the classic signs of peritonitis and, instead, present 
with altered mental status and tachycardia.2 Abdominal pain in the moderate 
to severely immunocompromised group may be caused by opportunistic infec-
tions, such as cytomegalovirus (CMV) infection, neutropenic enterocolitis 
(typhlitis), and intra-abdominal abscesses. Finally, because they are challenging 
and more likely to have life-threatening disease means that immunosuppressed 
patients will often receive advanced imaging with abdomen-pelvis computed 
tomography (CT) as part of their emergency department (ED) evaluation. 

HIV/AIDS. Patients with human immunodeficiency virus (HIV) and CD4 
counts greater than 200/mm3 are typically considered to have mild to moder-
ate immunologic dysfunction, whereas those with CD4 counts less than 200/
mm3, defined as having AIDS, are severely compromised and have a high risk 
of opportunistic infection and the resultant complications. Highly active anti-
retroviral therapy (HAART) has greatly diminished the incidence of opportu-
nistic and AIDS-related gastrointestinal infections. In a retrospective study of 
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108 patients with HIV and undif-
ferentiated abdominal pain (84% on 
HAART, 44% with AIDS),3 only 7% 
of patients (10% of those with AIDS) 
were diagnosed with an opportu-
nistic infection, compared to rates 
of 41-86% of patients with abdomi-
nal pain in the pre-HAART era.4-6 
Disseminated mycobacterial disease 
was the most common diagnosis in 
this study population; other oppor-
tunistic infections included Candidal 
esophagitis, AIDS cholangiopathy, 
lymphoma, and intra-abdominal 
tuberculosis. Well-described causes 
of abdominal pain in the HIV 
population, such as cryptosporidi-
osis, CMV colitis, and Kaposi’s sar-
coma, were not found in this study 
group. Moreover, only 9 patients 
(8%) required operative interven-
tion. Of these, one patient had an 
abscess caused by Mycobacterium, 
the only HIV-associated infection. 
A more recent study of opportunis-
tic gastrointestinal diseases in HIV 
patients confirmed these findings, 
demonstrating that 26% of patients 
on HAART (vs. 80% in the non-
HAART group) had an opportu-
nistic infection as the etiology of 
their pain, most commonly Candidal 
esophagitis and CMV esophagitis 
or colitis.7 Lymphoma and Kaposi’s 
sarcoma were less common than 
expected.

The principal causes of abdominal 
pain in HIV patients that require 
operative intervention are appendici-
tis, cholecystitis, bowel obstructions, 
and intestinal perforation.8 While 
the incidence of these conditions is 
similar in HIV patients on HAART 

compared to non-HIV patients, the 
underlying pathology may differ 
between these groups.7,9 For exam-
ple, CMV infection in the terminal 
ileum and colon may cause vasculitis 
of the bowel wall, which can lead to 
gastrointestinal hemorrhage, bowel 
perforation, or toxic megacolon.10 
CMV infection also may cause 
appendicitis, but with more indolent 
symptoms. Bowel obstruction and 
intussusception in HIV patients may 
be due to lymphoma or Kaposi’s sar-
coma.8,9 While gallstone cholecystitis 
occurs with similar frequency among 
HIV and non-HIV patients, acalcu-
lous cholecystitis is more frequently 
found among those with HIV. 
Patients with HIV also may develop 
cholangiopathy as an adverse effect 
of antiretroviral medications or from 
biliary duct infiltration by opportu-
nistic pathogens leading to biliary 
obstruction.9

In addition to cholangiopathy, 
nonspecific abdominal pain is an 
adverse effect of the same antiret-
roviral medications that have so 
successfully decreased gastroin-
testinal disease in this population. 
HAART can cause nausea, vomit-
ing, and diarrhea, sometimes severe 
enough to cause acute dehydration 
or hemodynamic instability. Certain 
medications also are associated with 
specific causes of abdominal pain. 
Didanosine (Videx) is known to 
cause acute pancreatitis, and indi-
navir (Crixivan) may cause neph-
rolithiasis because it can precipitate 
in the kidneys.8 These side effects 
can make the medication regimens 
so intolerable that some patients 

discontinue the treatment entirely. 
Unfortunately, these lapses in treat-
ment also increase the patient’s risk 
of opportunistic infections.

Malignancy. Approximately 40% 
of ED visits by patients with active 
cancer are for the evaluation of 
abdominal pain.11 Possible causes of 
abdominal pain include conditions 
directly related to the malignancy 
in addition to complications from 
the treatment of the malignancy.12 
While intra-abdominal malignan-
cies may mechanically cause small or 
large bowel obstructions depend-
ing on their size and location,13 
extra-abdominal malignancies (i.e., 
breast, melanoma) complicated by 
diffuse peritoneal carcinomatosis can 
also cause intestinal obstruction.14 
Detection of a gastric outlet or large 
bowel obstruction in a patient who 
is otherwise healthy or with a prior 
cancer history should raise the suspi-
cion of an undiagnosed underlying 
or recurrent cancer.11,13 Moreover, 
an uncommon condition in healthy 
adults, such as intussusception, 
may be a result of a solid tumor 
acting as a lead point.15 Intestinal 
perforation may be caused by the 
transmural erosion of gastrointes-
tinal cancers, metastatic lesions to 
the bowel, and atypical infections. 
Pneumoperitoneum from bowel 
perforation may be challenging to 
diagnose in these patients because 
they may not exhibit peritonitis.2 
Other causes of abdominal pain 
include malignant ascites and Budd-
Chiari syndrome, a constellation of 
symptoms due to hepatic venous 
outflow obstruction secondary to 

 � While patients with HIV can have opportunistic infec-
tions, most patients with abdominal pain will have typi-
cal causes such as appendicitis, acute cholecystitis, or 
obstruction. 

 � While CT can be used, MRI is preferred for the evalu-
ation of abdominal pain in patients in the first trimester 
of pregnancy

 � Feeding-tube dislodgement is a common cause for an 
ED visit. If the tube has been present for more than 
2 weeks, it should be promptly replaced using a Foley 
catheter, if necessary. 

 � Patients with biliary drains may present with abdomi-
nal pain. If the drain is capped, first uncap the drain to 
relieve any obstruction.

Executive Summary
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thrombosis.12 
Advanced imaging often is nec-

essary for diagnosis in this patient 
population. Abdominal CT enables 
the emergency physician to more 
accurately identify closed-loop or 
strangulation obstruction, detect 
an intestinal transition point, and 
demonstrate vascular thrombosis or 
bowel pneumatosis.12 By contrast, 
plain radiography has a sensitivity 
of 66% in detecting small-bowel 
obstruction16 and is unable to detect 
conditions such as strangulated 
bowel and vascular thrombosis.17 

Cancer treatments have well-doc-
umented adverse effects. Radiation 
therapy to the abdomen or pelvis 
may produce localized intestinal 
luminal narrowing and progressive 
occlusive vasculitis. Radiation enteri-
tis comprises a spectrum of diseases, 
ranging from acute bowel perfora-
tion and gastrointestinal hemorrhage 
to chronic fistulas and strictures.18 
Chemotherapeutic agents frequently 
cause abdominal pain associated with 
nausea, vomiting, and/or diarrhea 
and also may cause profound neu-
tropenia. The most common cause 
of an acute abdomen in neutropenic 
patients is neutropenic enterocolitis 
(NEC), also known as typhlitis.19 
NEC is a severe necrotizing inflam-
mation of the cecum and adjacent 
small bowel occurring in profoundly 
immunocompromised patients, 
most commonly with chemother-
apy-induced neutropenia or bone-
marrow transplantation. NEC also 
has been described in other patient 
groups with altered immunologic 
function, including those with AIDS, 
aplastic anemia, and organ transplan-
tation. In addition, patients exposed 
to cytotoxic agents, such as vinorel-
bine (Nabelbine) and the taxanes, 
have an increased risk of developing 
NEC.20 

Patients with NEC may present 
with fever, nausea, vomiting, diar-
rhea, abdominal distension, and 
right lower-quadrant abdominal 
pain. They also may present acutely 
with hypotension and other signs of 
sepsis. Although these symptoms can 
be similar to the routine side effects 
of the chemotherapeutic agents 

themselves, NEC is more likely to be 
associated with bowel wall thicken-
ing on CT of more than 4 mm; wall 
thickening of greater than 10 mm 
portends a very poor prognosis.21,22 
Treatment for NEC includes fluid 
resuscitation, broad-spectrum antibi-
otics (against enteric gram-negative 
bacilli, Enterococcus spp., and anaer-
obes), bowel rest, and parenteral 
nutrition.20 Surgery is indicated for 
bowel ischemia and perforation.23 
Mortality rates are high (30-50%),24 
so prompt recognition may be 
life-saving.

Solid Organ Transplantation. 
Like many postsurgical patients, 
patients who have received a solid 
organ transplant frequently visit 
the ED for abdominal pain (31%), 
associated gastrointestinal symptoms 
(e.g., nausea, vomiting, diarrhea), 
and infectious symptoms (17%) such 
as fever or abnormal wound drain-
age.1 Regardless of the time lapsed 
since transplantation, infection (36%) 
and gastrointestinal or genitourinary 
pathology (20%) are the most com-
mon ED diagnoses. Organ rejection, 
infection, and drug toxicity must 
be considered in the post-transplant 
patient who presents with acute 
abdominal pain. 

The differential diagnosis is 
dependent upon the time elapsed 
since transplantation. In the early 
post-transplant period (< 1 month), 
post-surgical complications and 
infections are most common.1 The 
surgical anastomosis may constrict 
or leak, causing intestinal obstruc-
tion or peritonitis, respectively. Graft 
injury, such as bile duct ischemia, can 
develop into a liver abscess. Viral or 
candidal infections may be derived 
from the donor organ or a complica-
tion of the surgery itself. Clostridium 
difficile colitis is common during this 
period, whereas opportunistic infec-
tions typically are absent.25 Finally, 
although graft rejection could 
occur at any period post-transplant, 
patients have a slightly higher risk of 
graft rejection within the first month 
than in the intermediate or late post-
transplant period.1 

In the intermediate post-transplant 
period (1-6 months), viral infections 

and graft rejection are frequently 
seen and are the most common 
reasons for fever.25 During this 
period, patients suffer from the full 
effect of immunosuppressants and 
may develop opportunistic infec-
tions, such as CMV colitis and 
intra-abdominal abscesses caused 
by fungal (e.g., Candida albicans, 
Cryptococcus) and bacterial infec-
tions (e.g., Nocardia, Legionella). 
These patients should be considered 
to be severely immunodeficient and 
should undergo a thorough search 
for the source of infection.

Immunosuppressive therapy is rou-
tinely tapered down after 6 months 
in transplant patients with good 
graft function. The risk of infection 
declines slightly in this late post-
transplant period, although patients 
continue to be at risk for develop-
ing chronic rejection as a result of 
chronic viral infections.25 In addition, 
acute diverticulitis is a common gas-
trointestinal infection seen during 
this period. This population also may 
develop post-transplantation lym-
phoproliferative disorder (PTLD), a 
lymphoproliferative disorder thought 
to be associated with Epstein-Barr 
virus infection and similar to disor-
ders occurring in patients with AIDS. 
Patients may present with fever, a 
mononucleosis-like syndrome, gas-
trointestinal obstruction, bleeding 
or perforation, and have significant 
hepatic or pancreatic dysfunction. 
Disease regression may occur simply 
by decreasing immunosuppressant 
therapy, although this disease often 
requires additional chemotherapy or 
immunotherapy.25

Pregnancy
Abdominal pain in the pregnant 

patient poses a unique challenge to 
the clinician. The differential diag-
nosis is much broader in pregnant 
patients than non-pregnant patients. 
Although both obstetrical and non-
obstetrical diseases must be consid-
ered, anchoring bias can delay the 
diagnosis of non-obstetrical surgical 
conditions by focusing attention only 
to the potential obstetrical causes 
of the pain, such as ectopic preg-
nancy, ovarian torsion, and labor. 
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The clinical presentation and natural 
progression of many diseases that 
cause abdominal pain may be altered 
in pregnancy. CT, now a routine 
diagnostic tool to evaluate abdomi-
nal pain in non-pregnant patients, 
is often avoided in pregnant women 
because of the radiation risk to the 
fetus. This next section of the article 
will focus on common non-obstet-
rical etiologies of the acute abdo-
men in pregnancy and the unique 
characteristics of disease presenta-
tion and progression in this distinct 
population. 

The normal physiologic changes 
that occur during pregnancy can 
make diagnosing and managing 
these patients very challenging. 
For example, blood plasma volume 
increases out of proportion to red 
blood cell mass and creates a state 
of “physiologic” anemia. Therefore, 
pregnant women may not exhibit 
signs of shock (i.e., tachycardia, 
hypotension) until they have lost 
a significant amount of blood. In 
addition, leukocytosis becomes an 
unreliable sign of infection because 
it can be normally elevated in preg-
nancy.26 Gastrointestinal symptoms 
that typically are associated with 
some surgical conditions such as 
nausea, vomiting, anorexia, and 
constipation can be normal in preg-
nancy. Particularly in late pregnancy, 
signs of peritonitis (i.e., abdominal 
guarding, rigidity, rebound tender-
ness) can be obscured by a laxity of 
the abdominal musculature.27 All of 
these factors may contribute to the 
diagnostic delay in surgical condi-
tions and increased morbidity in this 
population.

General Management. The most 
important concept for the emergency 
physician to remember in managing 
the pregnant patient is how to inter-
pret the symptoms, signs, and labo-
ratory values that can change during 
pregnancy. Whereas the diagnosis of 
the acute abdomen can be challeng-
ing, the management of pregnant 
patients with abdominal pain is simi-
lar to that for non-pregnant patients, 
with a few exceptions. For pregnan-
cies greater than 24 weeks gestation, 
or the time at which the fetus is 

considered to be viable, fetal heart-
rate monitoring is recommended 
during the patient’s evaluation.28 In 
addition, early obstetrical consulta-
tion is recommended for severely 
injured patients (gestation > 24 
weeks), while mildly injured patients 
can receive their trauma evaluation 
in the ED and then be sent for fetal 
heart-rate monitoring by Obstetrics. 
Medications such as analgesia and 
antibiotics should not be withheld 
unnecessarily in pregnant patients, 
although specific drugs should be 
checked for potential teratogenicity 
and adverse perinatal effects. Opioid 
analgesia (parenteral or oral) is con-
sidered to be safe during pregnancy, 
whereas aspirin and nonsteroidal 
anti-inflammatory drugs should be 
avoided. Likewise, antibiotics such as 
penicillins, cephalosporins, clindamy-
cin, ertapenem, and metronidazole 
may be safely administered to preg-
nant patients, unlike fluoroquino-
lones or tetracyclines.

Imaging. The diagnostic use of 
CT for pregnant women is a con-
troversial issue. Although ultraso-
nography and magnetic resonance 
imaging (MRI) are safe alternatives 
to CT, ultrasound is more limited 
in its diagnostic accuracy for certain 
conditions and MRI is often not as 
readily available. In pregnant patients 
with acute abdominal pain, MRI has 
been found to have a high negative 
predictive value (98%) in exclud-
ing diagnoses requiring surgical or 
interventional therapy.29 In addi-
tion to excluding disease, both MRI 
and CT often are able to provide an 
alternative diagnosis. Some physi-
cians believe that CT should be used 
if the benefits outweigh the risk of 
imaging, particularly when delaying 
the diagnosis increases the morbidity 
or mortality for the patient. A recent 
retrospective study of abdomen-
pelvis CTs performed between 1998 
and 2005 showed that CT utilization 
increased more in pregnant women 
compared to the general population 
(about 22%/year/1,000 deliveries 
vs. 13%/year), although this was not 
statistically significant.30 The most 
common indication for CT was sus-
pected appendicitis. In a survey of 

radiology residency programs in the 
United States, 96% of respondents 
indicated that they will perform CT 
in pregnant patients with abdominal 
pain when the benefit/risk ratio is 
high.31 Respondents also preferred 
CT to MRI in the second and third 
trimesters for the evaluation of 
appendicitis, nephrolithiasis, and 
abscess; MRI was preferred for the 
detection of appendicitis and abscess 
in the first trimester. Most radiology 
departments have policies regarding 
the use of imaging in the pregnant 
patient. However, there is no con-
sensus for an imaging algorithm for 
evaluating pregnant women with 
abdominal pain. 

Appendicitis. Acute appendicitis 
is the most common non-obstetric 
surgical disease in the pregnant 
population, with an incidence of 
approximately 1 in 750 to 3000 
pregnancies, similar to the non-
pregnant population.28 While appen-
dicitis may occur at any time during 
pregnancy, it occurs more frequently 
in the second trimester.32,33 The dif-
ferential diagnosis includes ectopic 
pregnancy, ovarian torsion, and 
labor. The rate of appendiceal rup-
ture also has been reported to be 
higher in the pregnant population, 
in part because of the diagnostic 
challenges mentioned previously.32,34 
Both early delivery and fetal loss 
are more common in complicated 
appendicitis, although fetal loss still 
occurs with negative appendectomy, 
stressing the importance of accurate 
diagnosis.35 Maternal mortality from 
appendicitis has decreased signifi-
cantly in recent decades.28

Although the classic teaching is 
that the pain of appendicitis moves 
from the right lower quadrant to the 
right upper quadrant as the uterus 
displaces the intra-abdominal con-
tents, right lower-quadrant abdomi-
nal pain is still the most common 
presenting symptom regardless of 
gestational age.32,36 As in the non-
gravid patient, fever and leukocy-
tosis are unreliable indicators of 
appendicitis.

In the first trimester, ultraso-
nography is the initial study of 
choice because the radiation risk 
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to organogenesis is highest in early 
pregnancy. Ultrasound is more avail-
able than MRI. In pregnant patients, 
ultrasound has been shown to have 
a sensitivity of 67% to 100% and 
a specificity of 83% to 96%.37 The 
sonographic finding for appendi-
citis is a noncompressible tubular, 
multilayered structure greater than 
6 mm in diameter. (See Figure 1.) 
A positive study requires no further 
testing. A negative or indeterminate 
study may be followed by MRI, CT 
(if more advanced gestational age), 
or inpatient observation with serial 
abdominal exams. Ultrasound can 
be technically difficult in the third 
trimester, so its utility in late preg-
nancy is more limited. A comparison 
of CT and MRI after prior normal/
inconclusive ultrasound showed a 
sensitivity and specificity of 85.7% 
and 97.4%, respectively, for CT 
and 80% and 99%, respectively, for 
MRI.38 (See Figure 2.) When avail-
able, MRI is the preferred imaging 
study in evaluating pregnant patients 
with suspected appendicitis. Like CT, 
it can detect other surgical causes 
of abdominal pain, with an overall 
sensitivity of 89% and specificity of 
95% for detecting surgical causes of 
abdominal pain in pregnancy.29 All 
imaging modalities have limitations 
and may be indeterminate if the 
appendix is not visualized. 

Treatment for appendicitis is the 
same in pregnant and non-pregnant 
patients: intravenous hydration, 
symptomatic relief with analgesia 
and antiemetics, antibiotic admin-
istration, and operative interven-
tion. Early surgical consultation is 
recommended.

Acute Biliary Disease. The sec-
ond most common non-obstetric 
surgical emergency in pregnancy is 
acute cholecystitis. Biliary disease is 
already more common in females, 
with gallstones present in almost 
20% of women by 40 years of age.39 
Estrogen increases cholesterol syn-
thesis and progesterone impairs 
gallbladder emptying and promotes 
cholestasis.40 However, despite the 
higher risk of cholestasis, the inci-
dence of acute cholecystitis is no dif-
ferent in pregnant patients compared 

to non-pregnant patients. 
The symptoms of biliary disease 

in pregnancy are similar to those 
in the non-pregnant population. 
They include mid-epigastric or right 
upper-quadrant abdominal pain, 
nausea and vomiting, anorexia, and 
intolerance of fatty foods. Physical 

examination often reveals right 
upper-quadrant tenderness and 
Murphy’s sign; jaundice suggests 
choledocholithiasis and obstruction.

Laboratory values must be inter-
preted differently in pregnant 
women. As mentioned previously, 
the white blood cell count may be 

Figure 2: Appendicitis on MRI
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normally elevated in pregnancy, as 
well as alkaline phosphatase. Elevated 
lipase and amylase suggest associated 
pancreatitis. 

Similar to non-pregnant patients, 
the differential diagnosis for right 
upper-quadrant pain is broad and 
should include pyelonephritis, renal 
colic, peptic ulcer disease, pancreati-
tis, appendicitis, viral hepatitis, right 
lower lobe pneumonia, myocardial 
infarction, and herpes zoster. Specific 
conditions to consider in pregnancy 
are acute fatty liver of pregnancy 
and hemolytic anemia/elevated 
liver enzymes/low platelet count 
(HELLP syndrome). 

Ultrasonography is the diagnostic 
test of choice. Sonographic findings 
of acute cholecystitis include gall-
stones (especially if present in the 
gallbladder neck), pericholecystic 
fluid, thickened gallbladder wall, 
common bile duct dilatation, and 
sonographic Murphy’s sign. (See 
Figure 3.) For more than a decade, 
emergency physicians have been 
performing bedside ultrasonog-
raphy, and the American College 
of Emergency Physicians (ACEP) 

formally endorses and supports this 
modality for right upper-quadrant 
ultrasonography.41 The sensitivity 
for gallstone detection by emer-
gency physicians is 90-96%, with a 
specificity of 88-96%. In addition, 
pregnant patients with choledo-
cholithiasis and pancreatitis may 
undergo endoscopic retrograde 
cholangiography (ERCP) with 
sphincterotomy, which may be per-
formed successfully with little to no 
radiation exposure.42 

Treatment with intravenous 
hydration, analgesia, antiemetics, 
and antibiotics is appropriate in 
the ED. Early surgical consultation 
is recommended. Historically, the 
management of pregnant patients 
with acute biliary disease, par-
ticularly symptomatic cholelithiasis, 
favored conservative treatment; 
more recently, however, early surgi-
cal intervention has been advocated. 
Delayed cholecystectomy for the 
pregnant patient with biliary disease 
has been shown to have increased 
short- and long-term morbidity, 
including symptomatic recurrence, 
longer hospital stays, preterm labor, 

premature delivery, and fetal loss.43-

45 Laparoscopic cholecystectomy 
has been shown to be safe during 
pregnancy.44

Bowel Obstruction. Small-bowel 
obstruction occurs in approximately 
1 in 3000 pregnancies, and as in 
non-pregnant patients, is most com-
monly caused by adhesions (60-
70%).46 Volvulus is significantly more 
common in pregnancy, accounting 
for 25% of intestinal obstruction in 
pregnant patients, compared to 3-5% 
in non-pregnant patients.47 Volvulus 
is more likely to occur during times 
of rapid change in uterine size, such 
as the early second trimester and the 
post-partum period. Other less com-
mon causes of intestinal obstruction 
include intussusception, hernia, and 
malignancy. In pregnant patients 
who receive operative intervention 
for obstruction, fetal mortality has 
been documented at 26% and mater-
nal mortality at 6%.48 

The clinical diagnosis of bowel 
obstruction may be especially chal-
lenging in pregnancy. The usual 
symptoms of crampy abdominal 
pain, nausea, vomiting, and consti-
pation may be attributed to the nor-
mal pregnancy-related symptoms. 
A large gravid uterus may obscure 
the physical examination findings 
of abdominal distension and ten-
derness. Laboratory tests are often 
unhelpful in making the diagnosis. 
Plain abdominal radiography may 
demonstrate the typical air-fluid 
levels, progressive bowel dilatation 
in serial films, or the coffee-bean 
deformity found with volvulus. (See 
Figure 4.) However, plain films have 
a limited sensitivity and specificity 
for the diagnosis of small-bowel 
obstruction and may appear normal 
with closed-loop or strangulated 
obstructions. If the clinical suspi-
cion is high, more advanced imag-
ing, such as CT or MRI, is better 
than plain radiography at detecting 
obstruction. There is a paucity of 
studies comparing the diagnostic 
accuracy of CT and MRI. One small 
prospective study of 28 confirmed 
bowel obstructions showed a sensi-
tivity and specificity for MRI of 95% 
and 100%, respectively, and 71% and 

Figure 3: Cholecystitis on Ultrasound
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71% for helical CT.49 
Management of intestinal obstruc-

tion is similar in pregnant and 
non-pregnant patients. Fluid resus-
citation, electrolyte replacement, 
bowel rest, and gastric decompres-
sion with a nasogastric tube are 
the mainstays of initial therapy. 
Operative intervention is indicated 
for intestinal perforation, gangre-
nous bowel, or failure of medical 
management.

Patients Who Undergo 
Percutaneous 
Interventions

Percutaneous interventions are 
minimally invasive procedures per-
formed by both interventional radi-
ologists and non-interventionalists. 
Abdominal pain and other gastro-
intestinal symptoms are common 
reasons for ED visits post-procedure. 
This portion of the article will focus 
on the gastrointestinal complications 
of several common procedures. 

Vena Cava Filters. Potential com-
plications of inferior vena cava (IVC) 
filters include malposition, fracture, 
infection, access-site thrombosis, 
IVC thrombosis, and recurrent 
deep vein thrombosis (DVT). As 
such, a device-related complication 
may cause acute abdominal or flank 
pain in a patient with an IVC filter. 
Compared to filters placed within 
the prior six years, older permanent 
filters are more likely to migrate or 
fracture (5-30% [migration] and 2% 
[strut fracture] vs. 0.3-3% and 0%, 
respectively).50-52 While IVC filter 
or strut migration may be asymp-
tomatic, patients may also sustain 
ischemic or hemorrhagic end-organ 
dysfunction due to vessel obstruction 
or vessel perforation, respectively. 
Through-and-through perforation 
of the IVC is rare. Newer filters 
have improved anchoring and are 
less likely to migrate.50,52 When filter 
migration or significant IVC penetra-
tion does occur, patients may present 
with sharp, tearing flank or groin 
pain and may have fever or signs of 
organ damage, such as small-bowel 
obstruction, duodenal perforation, 
or gastrointestinal bleeding. CT 

imaging confirms diagnosis, and 
urgent consultation with interven-
tional radiology for filter removal is 
recommended.

Percutaneous Gastrostomy 
Tubes. Gastrostomy, gastrojejunos-
tomy, and jejunostomy tubes placed 
percutaneously may be complicated 
by both major and minor condi-
tions. Major complications occur 
in approximately 6% of patients 
and include gastric perforation or 
hemorrhage, peritonitis due to peri-
catheter leakage of gastric contents, 
deep stomal infection or abscess, 
and unintentional injury to adjacent 
organs.53,54 These complications 
occur within a few days following 
the intervention, and patients may 
present with acute abdominal pain 
associated with fever or signs of 
severe sepsis. A case series of 370 
patients post-gastrostomy-tube 
placement demonstrated four major 
complications in patients with sig-
nificant co-morbidities. Minor com-
plications, occurring in about 8% of 
patients, include peristomal leakage 
with skin excoriation, superficial 
wound infection, and tube malfunc-
tion (e.g., dislodgement, balloon 
rupture, blockage).53,54 Patients with 
a suspected major complication of 
a percutaneous gastrostomy tube 
often require CT for diagnosis. Early 

consultation with surgery or inter-
ventional radiology is indicated for 
treatment.

Patients also may present to 
the ED to have a dislodged tube 
replaced. As feeding tube tracts can 
narrow or close within hours of 
removal, tubes should be replaced 
in a timely fashion unless the tube 
was recently inserted. A percutane-
ous endoscopic gastrostomy (PEG) 
tube requires approximately one to 
two weeks after placement (up to 
four weeks in a patient with altered 
immunologic function) to form a 
tract.55 Replacement of the tube in 
an immature tract can lead to mis-
placement into the peritoneal cav-
ity. Information on the type of tube 
(e.g., gastrostomy, jejunostomy) 
and the date of placement can help 
guide ED management. Partially 
dislodged tubes may need removal 
prior to replacement; while most 
tubes may be removed easily, some 
may require endoscopic removal. 
If there is doubt, the provider who 
placed the tube should be contacted 
to guide management. Tube replace-
ment may be confirmed by obtaining 
a plain supine abdominal radiograph 
after injecting water-soluble contrast 
through the tube. If a feeding tube is 
not available, a Foley catheter may be 
used temporarily to prevent closure 

Figure 4: Volvulus on Plain X-ray
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of the tract.56

Transvenous Hepatic and Renal 
Biopsy. Transvenous hepatic and 
renal biopsies are most commonly 
performed when there is a contra-
indication to or failed percutaneous 
biopsy. The majority of complica-
tions from transhepatic biopsies are 
detected prior to discharge from the 
procedure and require no interven-
tion.57 Delayed development of a 
perihepatic hematoma may occur 
post liver biopsy. Patients present to 
the ED with abdominal pain radi-
ating to the right shoulder. Right 
upper-quadrant ultrasonography may 
be performed to make the diagno-
sis. (See Figures 5A and 5B.) Acute 
intervention is indicated for hemody-
namic instability or a life-threatening 
decrease in the hematocrit level. 
While transient fever may be com-
monly seen up to 24 hours after the 
procedure,58 persistent fever associ-
ated with gastrointestinal symptoms 
is concerning for possible intra- or 
peri-hepatic abscess and needs fur-
ther evaluation.

Complications of transjugular 
renal biopsies also do not necessi-
tate acute intervention. The major-
ity of patients (66%) develop gross 
hematuria due to a perinephric 
hematoma or calyceal hemorrhage, 
which resolves spontaneously.59,60 

Significant hematuria and symp-
tomatic anemia may be caused by 
an arterio-venous or arterio-calyceal 
fistula in patients post transvenous 
biopsy of the kidney.61 These patients 
may complain of abdominal pain and 
distension due to clot retention or 
urethral obstruction. Manual blad-
der irrigation through a large-bore 
(20 French or larger) Foley cath-
eter is indicated for these patients. 
Continuous bladder irrigation may 
be used, as clots may cause obstruc-
tion of the catheter, leading to 
bladder perforation. Patients with 
asymptomatic anemia in the absence 
of hematuria also may present with 
abdominal or flank pain due to a 
retroperitoneal hematoma.62 Patients 
with intractable bleeding or a ret-
roperitoneal bleed warrant urgent 
consultation with interventional radi-
ology for vessel embolization.

Transjugular Intrahepatic 
Portosystemic Shunts. In liver 
failure patients with portal hyper-
tension and its complications, tran-
sjugular intrahepatic portosystemic 
shunts (TIPS) redirect blood from 
the abnormally high-pressure portal 
system to the low-pressure caval sys-
tem.63 Complications from the pro-
cedure include inadvertent puncture 
of the liver capsule (5-30%), gallblad-
der or bile ducts (5-10%), and right 
kidney (< 2%).64 These patients may 
present with acute abdominal or 

flank pain due to an expanding peri-
hepatic hematoma, acute cholangitis, 
or perinephric hematoma, respec-
tively. CT may be indicated to detect 
intra-abdominal sources of bleeding 
or infection. The ED treatment of 
TIPS-related complications includes 
hemodynamic stabilization and treat-
ment of specific findings such as anti-
biotics for infection and correction 
of coagulopathies and blood transfu-
sion for significant bleeding.

Uterine Artery Embolization. 
Patients often seek emergency care 
post uterine artery embolization 
(UAE) for abdominal or pelvic pain 
and vaginal discharge or bleed-
ing.65-67 In addition to these com-
plaints, patients may also develop 
fever, hot flashes, mood swings, 
abdominal bloating, dysuria, and 
fibroid passage. The compilation 
of these symptoms is known as 
post-embolization syndrome and 
is thought to be caused by fibroid 
infarction.67 Severe post-procedural 
pain and pelvic infection are the 
two most common indications for 
hospitalization.67 In addition to post-
embolization syndrome, fibroid pas-
sage, and fibroid necrosis, abdominal 
pain may also be due to the more 
serious etiology of pelvic infection, 
including endometritis, myometritis, 
pelvic abscess, and infected necrotic 
leiomyoma. MRI with gadolinium is 
considered the most sensitive imag-
ing study to differentiate a pelvic 
infection from post-embolization 
syndrome.68 (See Figure 6.) If MRI is 
not readily available, CT is the next 
study of choice.

Percutaneous Biliary Drains. 
Percutaneous biliary drains may be 
external (the catheter is upstream 
from obstruction and bile is drained 
externally into a drain bag), internal 
(a metallic or plastic stent crosses 
obstruction and drains into the 
bowel with no drain exiting the 
body), and internal-external (an 
external catheter crosses the obstruc-
tion with side holes both upstream 
and downstream).69 Patients with 
these biliary drains may present to 
the ED with acute abdominal pain 
caused by intraperitoneal bile leakage 
or obstruction of the drain, which 

Figure 5A: Perihepatic 
Hematoma on Ultrasound
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Figure 5B: Perihepatic 
Hematoma on CT
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can lead to ascending cholangitis and 
intrahepatic abscess, particularly in 
those with malignant biliary obstruc-
tion.70 CT is recommended for the 
identification of these complications. 
In the ED, uncapping the external 
portion of the biliary drain may alle-
viate an obstruction and the patient’s 
pain.

Conclusions
The ED evaluation and manage-

ment of abdominal pain in the three 
distinct populations discussed in this 
issue can be challenging because 
atypical and delayed presentations 
increase their risk of complications 
compared to the general population. 
It is helpful to understand the under-
lying conditions and specific charac-
teristics to prioritize certain diseases 
in the broad differential diagnosis 
of abdominal pain. In immunocom-
promised hosts, the risk of a serious 
intra-abdominal infection is high, 
particularly for HIV patients with 
low CD4 counts not on HAART, 
transplant patients in the intermedi-
ate post-transplantation period, or 
cancer patients undergoing active 
chemotherapy with neutropenia. 
The underlying opportunistic infec-
tion can present as surgical processes 
such as bowel perforation, acute 
appendicitis, or intestinal obstruc-
tion. Pregnant patients undergo 
physiologic changes that can make 

interpreting symptoms, physical 
examination findings, and even labo-
ratory results more difficult. To avoid 
the radiation risk of CT, physicians 
can rely on ultrasound and MRI, 
the latter of which is diagnostically 
similar to CT for many surgical con-
ditions. CT may be used in the later 
stages of pregnancy when the benefit 
of imaging outweighs the radiation 
risk. For these distinct populations, 
the reliance on imaging for diagnosis 
is difficult to avoid because the ben-
efit of making an accurate diagnosis 
often outweighs the risks associated 
with the imaging study. 
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Physician CME Questions

61. A 35-year-old man with HIV on HAART 
presents with diffuse abdominal pain, 
nausea, vomiting, and diarrhea for 3 days. 
No recent travel history or antibiotic 
use. He is dehydrated and has a diffusely 
tender abdomen without peritoneal signs. 
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His rectal exam shows bright red blood 
mixed with stool. He most likely has:
A. AIDS cholangiopathy
B. CMV colitis
C. intestinal lymphoma
D. known side effects of the HAART 

medications

62. Which of these is more common in cancer 
patients than healthy adults? 
A. acute cholecystitis
B. intestinal obstruction
C. intestinal perforation
D. intussusception

63. A 43-year-old woman with breast cancer 
received chemotherapy 2 days ago. She 
presents with fever, nausea, vomiting, and 
diarrhea. Which of the following will be 
most helpful? 
A. blood cultures
B. white blood cell count
C. lipase level
D. liver function tests

64. A 50-year-old man with a history of 
liver transplantation 2 years ago presents 
with lower abdominal pain, nausea, and 
vomiting. No fever or chills. He has left 
lower-quadrant abdominal tenderness, no 
distension, and no peritoneal signs. The 
mostly likely cause of his pain is:
A. acute diverticulitis
B. acute graft rejection
C. CMV colitis
D. post-transplantation lymphoprolifera-

tive disorder

65. Which of the following statements is true?
A. Elevated white blood cell counts and 

alkaline phosphatase levels may be 
normal in pregnancy.

B. Peritonitis is a reliable sign of surgical 
disease even in late pregnancy.

C. Pregnant patients will exhibit signs 
of hypovolemic shock after losing the 
same amount of blood as non-preg-
nant patients.

D. Right upper-quadrant abdominal pain 
is the most common presenting symp-
tom of acute appendicitis in the third 
trimester.

66. A 30-year-old woman presents with dif-
fuse abdominal pain, nausea, and vomit-
ing. She is 8 weeks pregnant. On exam 
she appears uncomfortable, with a dis-
tended diffusely tender abdomen and no 
bowel sounds. Her pelvic exam is unre-
markable. A pelvic ultrasound showed an 
intra-uterine pregnancy. The best test to 
order to diagnose the etiology of her pain 
is:
A. abdomen-pelvis CT
B. abdomen-pelvis MRI
C. plain abdominal radiography
D. urinanalysis

67. A 57-year-old woman presents with sharp 
tearing flank pain and hematuria. She 
had an IVC filter placed 2 weeks ago. On 
exam she has a non-tender, non-distended 
abdomen and no costovertebral angle 

tenderness. Her workup is most likely to 
show:
A. IVC filter in the renal pelvis on plain 

radiography
B. acute nephrolithiasis
C. positive nitrite and leukocyte esterase 

levels on urinalysis
D. acute diverticulitis

68. A 70-year-old man presents with fever, 
hypotension, altered mental status, and 
abdominal pain 3 days after percutane-
ous placement of a gastrostomy tube. 
His abdomen is distended and diffusely 
tender. The gastrostomy tube site is clean 
and intact. In addition to resuscitating the 
patient, you should:
A. Inject saline into the gastrostomy tube 

to look for leakage around the tube.
B. Lavage the gastrostomy tube with 

saline to check for hemorrhage.
C. Obtain an abdomen-pelvis CT with 

contrast to detect peristomal leakage 
or gastric perforation.

D. Order a stat plain abdominal radio-
graph after injecting gastrograffin into 
the tube to look for obstruction.

69. A 65-year-old woman presents with fever, 
chills, abdominal bloating and pain, and 
nausea. She underwent uterine artery 
embolization 5 days ago for uterine 
fibroids. She is writhing in pain with a 
diffusely tender, non-distended abdomen. 
Her pelvic exam shows a tender, enlarged 
uterus without purulent discharge. In 
addition to giving analgesia, you should:
A. Obtain an amylase and lipase level. 

B. Discharge the patient with a diagnosis 
of post-embolization syndrome.

C. Obtain an abdomen-pelvis MRI to 
exclude endometritis.

D. Perform a bedside ultrasound to 
evaluate for cholecystitis.

70. A 75-year-old man with hepatic carci-
noma presents with fever and vomiting. 
He has had an internal-external biliary 
drain in place and capped for several 
months without any problems. He has 
tenderness in the right upper quadrant 
and no obvious signs of skin infection 
around the drain. You should:
A. Administer antibiotics for ascending 

cholangitis.
B. Obtain an abdomen-pelvis CT to 

exclude a perihepatic abscess.
C. Obtain an ultrasound to look for 

dilated intrahepatic biliary ducts.
D. Uncap the external biliary drain and 

relieve the obstruction.
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Exclusive to our subscribers Rapid Access Management Guidelines

Abdominal Pain  
in Special  

Populations

Appendicitis on Ultrasound

Appendicitis on MRI

Ultrasound image in the short axis plane of an infl amed appendix (outlined 

by arrows). It is often described as a “target” sign when viewed in short axis. 

(Image provided by Nova L. Panebianco, MD, University of Pennsylvania, 

Philadelphia, PA, published with permission)

Cholecystitis on Ultrasound

Axial (left) and coronal (right) T2 weighted MRI images through the right lower 

quadrant in a pregnant patient at 24 weeks gestation demonstrating a distended, 

thick-walled appendix with periappendiceal fl uid (arrows). There is a low signal 

structure within the appendix, likely an appendicolith or focus of gas. (Image 

provided by Elizabeth M. Hecht, MD, University of Pennsylvania, Philadelphia, PA, 

published with permission)  

Volvulus on Plain X-ray

Ultrasonography in longitudinal view demonstrating cholecystitis, specifi cally 

gallstones (arrowheads) impacted in the gallbladder neck with posterior shadowing 

(arrows), and a thickened gallbladder wall with intramural edema (calipers). (Image 

provided by Anthony J. Dean, MD, University of Pennsylvania, Philadelphia, PA, 

published with permission) 

Plain abdominal radiograph demonstrating diffuse distension of the large colon 

with a “coffee bean” sign suggestive of sigmoid volvulus. (Image provided by 

Angela M. Mills, MD, University of Pennsylvania, Philadelphia, PA, published 

with permission.) 
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Endometritis on MRI

Perihepatic Hematoma on 
Ultrasound

This ultrasound image 

demonstrates perihepatic 

hematoma (H) following 

transvenous hepatic biopsy. (Image 

provided by Angela M. Mills, 

MD, University of Pennsylvania, 

Philadelphia, PA, published with 

permission.) 

Perihepatic Hematoma on CT

Computed tomography (CT) of the 

same patient showing perihepatic 

hematoma post transvenous hepatic 

biopsy. (Image provided by Angela M. 

Mills, MD, University of Pennsylvania, 

Philadelphia, PA, published with 

permission.) 

6A. Magnetic resonance imaging (MRI) of the uterus demonstrating gas and 

infl ammation within the endometrium characteristic of endometritis. 6B. MRI of 

the uterus demonstrating uterine fi broid extrusion. (Image provided by Esther H. 

Chen, MD, University of California San Francisco, San Francisco, CA, published 

with permission.) 



Facial Trauma: Challenges, 
Controversies, and Therapeutic 

Options
Our faces play a role in almost every part of our lives. The structure and compo-

nents of the face are involved in our ability to eat, speak, and see, and often are the 
features first noticed when we meet someone. Trauma involving the face is fairly 
common: More than 3 million facial injuries occur in the United States each year. 
More than 50 percent of patients with maxillofacial injuries have multisystem 
trauma, requiring coordination between emergency physicians and surgical special-
ists.1 Young men between the ages of 20 and 30 years are the individuals who most 
commonly sustain facial trauma, and the primary cause is assault.2 Alcohol 
is frequently involved.3 Other common causes of facial trauma include motor vehicle 
collisions (MVC), sports injuries, penetrating trauma, and falls. The ability to 
manage these injuries efficiently and expertly is crucial for the emergency physician.

— Ann Dietrich, MD, FAAP, FACEP, Editor

Initial Assessment and Examination
The initial assessment of the patient with facial trauma is identical to that 

of any trauma patient. Airway patency is paramount, and intervention may be 
required. Concomitant intracranial injury, significant facial bleeding, bilateral 
mandibular fractures, or massive trauma to the lower two-thirds of the face 
(such as that caused by a gunshot wound) all may necessitate intubation. If 
there is any concern regarding airway protection, particularly in patients who 
will be immobilized for other injuries, patients should have a definitive airway 
placed. With the airway secured, a thorough evaluation of facial injuries typi-
cally can be delayed until other major injuries have been assessed and stabilized. 

Patients with facial trauma should be placed in a cervical collar and presumed 
to have a cervical injury until proven otherwise. The reported incidence of 
cervical spine fractures among patient with facial trauma varies widely, from as 
low as 0.3% to as high as 24%.4,5 Not surprisingly, higher percentages of cervi-
cal spine injuries are found in patients with multiple facial fractures as well as 
among those whose injuries result from MVCs. 

General Facial Injury Assessment
The presence of any facial trauma should prompt a complete systematic exami-

nation for other facial injuries. Assess lacerations and wounds for active bleed-
ing, depth of penetration, foreign bodies, and transection of nerves or ducts. 
Carefully evaluate areas of ecchymosis and hematomas. Periorbital edema and 
ecchymosis may indicate underlying orbital rim or zygomaticomaxillary complex 
(ZMC) fracture. Battle’s sign, or bruising behind the ear, should raise concern 
for a basilar skull fracture. Hematomas in the maxillary buccal vestibule often 
are seen in patients with ZMC fracture, while ecchymosis on the floor of the 
mouth suggests an anterior mandibular fracture. The neurologic examination 
should include evaluation of all cranial nerves, paying special attention to the 
trigeminal and facial nerves, as these may be damaged by lacerations or fractures. 
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Any trauma to or around the eye 
mandates a complete ophthalmologic 
assessment, including visual acuity, 
extraocular motion, and a slit lamp 
examination. Palpate all bony areas 
for step-off deformities. Assess mid-
face stability by placing one hand 
on the forehead and then grasping 
the anterior maxilla with the other 
hand. Look for trismus, as well as any 
objective or subjective malocclusion. 
The intraoral examination should 
include a careful search for lacera-
tions and loose, fractured, or missing 
teeth.6,7

Midfacial Fractures
Midfacial fractures involve the 

zygoma, maxilla, and nasoorbital 
ethmoid complex. Although frac-
tures of isolated bones do occur, it 
is more common to see fracture pat-
terns involving more than one bone. 
Midface fractures often occur in con-
junction with other injuries, as was 
the case in 54.8% of soldiers in one 
series.8 Other facial bone fractures, 
facial lacerations, limb fractures, skull 
fractures, and intracranial injuries 
usually are present depending on 
the mechanism of injury. Diagnosis 
typically is confirmed by computed 
tomography (CT) scan. General 
management in the emergency 
department (ED) consists of making 
the diagnosis, controlling bleeding, 
and initiating referral to a surgeon.

ZMC fractures, also known as tri-
malar or tripod fractures, involve the 
zygoma, lateral orbit, and maxilla. 
Fractures of the zygomatic arch may 
occur in isolation, typically caused by 
a direct blow. Their management is 

the same as mid-facial fractures, so 
they are discussed together. Because 
of the amount of facial swelling, 
these fractures are easy to miss. If 
left untreated, they may lead to a 
cosmetic deformity. They also can 
cause difficulty with mouth open-
ing as a result of impingement of 
fracture segments on the coronoid 
process of the mandible. Therefore, 
a low threshold for CT scan is criti-
cal. On examination, these patients 
often have periorbital edema and 
ecchymosis as well as subconjuncti-
val hemorrhage. Palpate for step-off 
deformities and compare the zygo-
matic arches for symmetry (best 
done by looking from behind the 
patient’s head). Assess for range 
of mouth opening (normal is > 30 
mm). On intraoral examination, a 
hematoma may be found in the buc-
cal vestibule. Careful documentation 
of paresthesias is crucial—injury to 
the maxillary branch of the trigemi-
nal nerve is present in 70%–90% of 
patients with this fracture9 and may 

be permanent. Surgery frequently is 
required but often is delayed 7–10 
days to allow time for the swelling to 
decrease. 

LeFort fractures are more com-
plex. (See Figure 1.) A LeFort I 
fracture is a horizontal fracture of 
the maxilla, above the roots of the 
teeth. A LeFort II fracture separates 
the entire maxilla and nasal complex 
from the rest of the face and the cra-
nial base. A LeFort III fracture is a 
total disarticulation of the midface, 
and extends through the orbits to 
separate the maxilla, nasoorbital eth-
moid complex, and zygomatic arch 
away from the cranial base. These 
fractures often are evident on exam, 
when testing for maxillary mobility 
(by grasping and gently pulling on 
the anterior maxilla). The fracture 
may be unilateral, so mobility should 
be tested on the right and left as well 
as at the midline. Alternatively, dif-
ferent LeFort fractures can be seen 
on each side. Intraorally, there may 
be a visible split through the palate, 

Executive Summary 

Figure 1. LeFort Fractures

 � The initial priority when treating 
patients with facial trauma is the 
ABCs (airway, breathing, and cir-
culation), paying particular atten-
tion to airway, major bleeding, 
and associated brain injury.

 � Emergency physicians should 
assess lacerations and wounds for 
active bleeding, depth of  

penetration, foreign bodies, and 
transection of nerves or ducts.

 � CT scans are highly accurate for 
the diagnosis of fractures and are 
more beneficial in the setting of 
multiple facial injuries.

 � Frontal sinus fractures can be 
complicated by cerebrospinal 

fluid leak, thus increasing the risk 
for infection.

 � Dental trauma frequently accom-
panies facial fractures: one study 
found that 64% of patients with 
bilateral mandibular condylar 
fractures had damage to the  
dentition.
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bruising of the palate, or an anterior 
open bite. Significant bleeding can 
be seen with all of these fracture pat-
terns, and cerebrospinal fluid (CSF) 
leak may complicate LeFort type II 
and III.6,7,10

Bleeding related to facial fractures 
can be extensive. Life-threatening 
hemorrhage occurs in 1.2%–11.5% 
of patients with maxillofacial inju-
ries, most commonly in those with 
LeFort or midface fractures.11,12 
Severe bleeding is usually attribut-
able to disruption of the maxillary 
artery (which passes within the 
LeFort fracture borders). It is dif-
ficult, if not impossible, to locate the 
precise origin of the bleeding since 
it frequently involves both the hard 
and soft tissues of the midface. In 
addition, since the fractures tend to 
track in a posterior direction, the 
damaged vessel may be located in an 
area too deep to be accessible to the 
emergency physician. For example, 
the pterygomaxiallary fossa, involved 
in LeFort fractures, contains the third 
segment of the internal maxillary 
artery—a common culprit in severe 
bleeding.4,12 Nasal packing, the treat-
ment of choice, can be lifesaving. 
Although anterior packing typically is 
sufficient for epistaxis, posterior pack-
ing generally is required for severe 
bleeding related to midface fractures. 
It is important to consult facial sur-
geons early, because if the maxilla is 
mobile, packing may cause further 
displacement and worsen the bleed-
ing. In these cases, urgent reduction 
and intermaxillary fixation or even 
ligation of the external carotid artery 
is required.4,11,13 An alternative man-
agement strategy that increasingly is 
being used is transcatheter arterial 
embolization. The current literature 
is limited to case reports, but success 
rates of 87.5%–100% are reported 
when treating intractable hemor-
rhage in patients with maxillofacial 
trauma.11,14,15  

Midface fractures that extend into 
the anterior cranial base put patients 
at risk for CSF leak. The leak most 
commonly occurs at the cribriform 
plate of the ethmoid bone, associated 
with nasoorbitoethmoid fractures 
or LeFort fractures.13 Detection of 

CSF rhinorrhea or otorrhea is not 
always simple when the presence of 
blood obscures other fluids; there-
fore, a high level of suspicion and 
a careful examination are critical. A 
simple procedure for detection of 
CSF is the “halo” test. CSF sepa-
rates from blood when it is placed 
on filter paper, resulting in a central 
area of blood with an outer ring or 
halo. However, this sign does not 
clinch the diagnosis, because water, 
saline, and nasal secretions also will 
produce a halo when mixed with 
blood.16 Analysis of the fluid’s glu-
cose content (using glucose oxidase 
paper) is another common test, but 
it is extremely unreliable because 
nasal secretions contain reducing 
substances that will produce a false-
positive result. The current “gold 
standard” for identification of CSF is 
the β-2 transferrin assay.17-19 If CSF 
rhinorrhea is confirmed (or highly 
suspected), a neurosurgical consulta-
tion is warranted, as surgical repair of 
the dura may be required.18,20 Once 
the diagnosis is made, the biggest 
management issue facing the emer-
gency physician is the use of pro-
phylactic antibiotics. The reported 
incidence of meningitis varies widely, 
from 0%–50%,13,19-21 and the ability 
of prophylactic antibiotics to convey 
benefit to the patient is debatable. 
Some studies documented lower 
rates of meningitis if antibiotics were 
given,20 but most published reports 
do not support their use.19,22 In 
fact, some studies actually showed a 
higher incidence of meningitis when 
patients received prophylactic anti-
biotics.21,23 The decision should be 
discussed with the neurosurgeons if 
possible, as they will be providing 
definitive management.

Nasoorbital ethmoid complex 
fractures typically occur after sig-
nificant force to the bridge of the 
nose. The medial canthal ligaments 
usually are disrupted, resulting in 
traumatic telecanthus (widening of 
the intercanthal distance). This gives 
the patient the appearance of hav-
ing wide-set eyes and results in a 
significant cosmetic deformity if it is 
not repaired. Because these fractures 
often extend through the cribriform 

plate, examine the patient for CSF 
leak and anosmia. If a CSF leak is 
present, management is similar to 
that for LeFort fractures as discussed 
above.6,7

Orbital Fractures
Orbital fractures may be isolated 

or part of other injury complexes, 
such as nasoorbital ethmoid, orbito-
zygomatic, and LeFort III fractures. 
In one series of soldiers with 1,142 
blowout fractures, other facial frac-
tures occurred in 50.9% and ocu-
lar injuries were found in 29.8%.8 
Because of the high incidence of 
ocular injuries among patients with 
orbital fractures, a complete eye 
examination is mandatory. Isolated 
fractures that involve the orbital 
floor or medial wall are referred to as 
“blowout fractures.” The mechanism 
is usually a direct blow to the orbit 
or globe leading to sudden pres-
sure elevation and disruption of the 
weakest part of the orbit. Patients 
usually have periorbital edema and 
ecchymosis and subconjunctival 
hemorrhage and may complain of 
diplopia, cheek numbness (relation-
ship to infraorbital nerve), and swell-
ing that worsened after they blew 
their nose. Extraocular movements 
should be tested carefully. Restriction 
of superior gaze is the most common 
finding and usually indicates entrap-
ment of the inferior rectus muscle. 
Enophthalmos usually is not seen 
until the swelling has decreased. The 
presence of exophthalmos should 
raise concern for retrobulbar hema-
toma, a true emergency.7,24

The ED management of most 
orbital fractures involves making 
the diagnosis, making appropriate 
surgical referral, and providing good 
discharge instructions. Most of these 
fractures are repaired 7–10 days later 
if the patient has persistent diplopia 
or enophthalmos. Patients should 
be discharged with sinus precautions 
and advised not to drive until the 
diplopia has resolved.7 However, two 
conditions associated with orbital 
fractures mandate immediate inter-
vention and consultation by a sur-
geon in the ED—muscle entrapment 
and retrobulbar hematoma.
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If an extraocular muscle becomes 
entrapped by tissue edema, immedi-
ate operative repair may not be nec-
essary. Orbital floor fractures that lie 
in a longitudinal anterior-posterior 
direction can result in a hinged 
“trapdoor” phenomenon that traps 
the soft tissues and can cause muscle 
necrosis. The fracture itself, as well as 
the amount of tissue herniation, may 
not be very impressive on CT scan, 
so the clinical examination is key in 
this diagnosis. If there is any ques-
tion of entrapment in an unrespon-
sive patient, a forced duction test 
should be performed.25 The distinc-
tion between these two types of frac-
tures should be made in conjunction 
with a facial surgeon, since the first is 
relatively benign while the other can 
lead to permanent paresis.

Retrobulbar hematoma is a vision-
threatening emergency. A small 
amount of blood behind the eye 
can significantly increase the pres-
sure in this small space with bony 
walls, causing ischemia and death of 
the optic nerve. Patients may have 
exophthalmos, visual loss, an affer-
ent pupillary defect, extraocular 
movement restriction, and increased 
intraocular pressure. This is a clini-
cal diagnosis, and although it can be 
seen on CT scan, imaging should 
never delay treatment. Urgent 
decompression with lateral canthot-
omy can be vision saving. Medical 
treatment with topical β-blockers, 
intravenous (IV) mannitol, or IV 
carbonic anhydrase inhibitor can 
be used as an adjunct to decrease 
intraocular pressure but should not 
delay or substitute for surgical treat-
ment (lateral canthotomy).24,26,27 The 
patient should be referred urgently 
to an ophthalmologist to perform 
if possible, but this procedure is 
within the scope of the emergency 
physician.

Mandibular Fractures
Mandibular fractures are one 

of the most common facial frac-
tures despite the significant force 
required to fracture the jaw. The 
most common cause of mandibu-
lar fracture is blunt force, usually a 
result of assault, MVCs, falls, and 

sports incidents. Pathologic frac-
tures also can occur in the mandible. 
Penetrating injuries resulting in man-
dibular fracture usually are caused by 
shootings.

The common teaching is that man-
dibular fractures are multifocal. This 
is based on the understanding that 
the mandible is a closed ring-like 
structure, so compromise to a single 
aspect of the structure must be paral-
leled by compromise to the opposing 
side. However, recent research by 
Escott and Branstetter found that 
up to 42% of mandibular fractures 
occur as an isolated fracture to one 
side of the structure; the majority of 
unifocal fractures were minimally dis-
placed simple fractures.28 The mul-
tiple types of mandibular fractures 
are classified primarily based on their 
anatomic location but also on char-
acteristics common to all fractures, 
including the degree of angulation 
and complexity of the fracture itself 
(open vs. closed and simple vs. com-
minuted). The majority of fractures 
involve the condyle, angle, or sym-
physis of the mandible.

A patient with an isolated 

mandibular fracture, like many frac-
tures, has pain and swelling at the 
site of injury, usually caused by a 
traumatic event. Bleeding from lac-
erations, ecchymosis, or edema may 
cause asymmetry of the face. In the 
presence of multiple fractures, swell-
ing of the whole lower face can pro-
duce generalized deformity. Many 
patients with these injuries are unable 
to open their mouth more than 5 
cm and may have significant maloc-
clusion of the teeth. The teeth may 
be loose or missing, and lacerations 
may be present inside or outside the 
mouth. Special attention should be 
paid to intraoral lacerations, because 
they may indicate an open fracture 
of the mandible or suggest an injury 
to Wharton’s duct (the submandibu-
lar duct) or Stensen’s duct (which 
drains the parotid gland into the 
mouth). The opening of Stensen’s 
duct in the mouth lies adjacent to 
the second upper molar. Evaluate 
the duct by compressing the parotid 
gland externally while looking at the 
duct’s outlet in the mouth. If blood 
is expressed from the duct, consulta-
tion for surgical repair is required to 

Figure 2. Mandibular Fracture

Figure 3. Mandibular Fracture
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prevent fistula formation.
In the past, plain radiographs were 

the diagnostic test used most com-
monly to assess mandibular fractures; 
however, it is nearly impossible to 
visualize the entire mandible on plain 
film. Today, a panorex or panoramic 
radiograph, allows accurate identifi-
cation of fractures of the mandible, 
teeth, and alveolar ridge. (See Figures 
2 and 3.) CT scans also are highly 
accurate for the diagnosis of fractures 
and may be more beneficial in the 
setting of multiple facial injuries.

The alveolar ridge of the mandible 
contains the dental sockets. Fractures 
of this ridge must be diagnosed in 
a timely manner, as they are consid-
ered open fractures, with a signifi-
cantly increased risk of infection and 
complication. Additional information 
about alveolar fractures is presented 
in the section on dental trauma.

As for all trauma patients, man-
agement of the airway and other 
life-threatening injuries precedes 
diagnosis and treatment of facial frac-
tures. Repair of a mandibular frac-
ture can be deferred until the patient 
is stable and all other significant inju-
ries have been treated sufficiently.

When a mandibular fracture is 
identified, pain management should 
be employed for the patient’s com-
fort and to facilitate a thorough oral 
examination. Consultation with an 
oral or plastic surgeon should be 
requested, because reduction of the 
fracture will be necessary. The emer-
gency physician should contact treat-
ment centers on controlling pain and 
obtain proper radiographic studies in 
preparation for consultation. 

The stability of the fracture can 
determine the need for urgent or 
delayed follow-up. The emergency 
physician should be able to recognize 
the difference and formulate a dis-
position based on this information. 
Open fractures and unstable fractures 
of any kind require evaluation by a 
consultant in addition to antibiotics 
and likely inpatient hospitalization 
for definitive treatment. Fractures 
of the mandible that are closed in 
nature can be stable or unstable 
depending on the direction of the 
fracture line. Downward running 

fractures from posterior to anterior 
typically are stable, given the location 
of the musculature that helps pull 
the body together across the fracture 
line. Fractures that run downward 
from the anterior to posterior of 
the mandibular body are considered 
unstable because the musculature 
causes stress and displacement of the 
fracture. Edentulous patients with 
mandibular fractures are considered 
unstable, unless the patient has den-
tures that continue to fit comfort-
ably. The dentures act as a splint, 
stabilizing the fracture until further 
treatment can be obtained. Any 
patients who are deemed to have 
an isolated stable, closed fracture 
can be discharged home safely with 
outpatient follow-up. These patients 
should be given pain control in the 
form of nonsteroidal anti-inflam-
matory drugs and a short course of 
narcotics if appropriate. Antibiotics 
are not necessary. Patients should 
be encouraged to adhere to a soft or 
pureed diet until further evaluation.

Most mandibular fractures are 
managed surgically with one of two 
options. Open reduction and fixa-
tion, involving the use of plates and 
screws, is undertaken in the oper-
ating room. Mandibulomaxillary 
fixation and closed reduction (“wir-
ing the jaw”) is used when open 
reduction is not an option or when 
a simple minimally displaced fracture 
is being treated. The choice is influ-
enced by the patient’s disposition 
and the potential for complications. 
Follow-up is mandatory for patients 
who undergo definitive fixation to 
ensure the injury is healing properly.

Nasal Fractures
The nose consists of two bones 

that join to form a pyramid-like 
structure as well as cartilage and soft 
tissue. Its anterior location on the 
face places it at higher risk for injury. 
The nose often is injured in MVCs, 
sports incidents, falls, and assaults. 
The nasal bones are probably the 
most commonly fractured facial 
structure.29

Patients with nasal fractures typi-
cally present with pain, swelling, and 
deformity of the nose. Infraorbital 

ecchymosis is also a common finding. 
Epistaxis may or may not be present 
by the time the patient presents to 
the ED. Evaluate the septum thor-
oughly to look for a septal hema-
toma, which is associated with septal 
necrosis and ultimately a saddle-nose 
deformity if it is not treated appro-
priately. Evaluate the nasal passages 
for any evidence of open nasal or 
septal fracture; the presence of open 
fractures will alter management 
requiring antibiotics and evaluation 
by a consultant for open reduction of 
the fracture. 

If an isolated nasal fracture is 
suspected, plain radiographs are suf-
ficient for the diagnosis; however, 
if concern exists about the possibil-
ity of additional facial fractures, a 
CT scan of the facial bones is war-
ranted. (See Figure 4.) It is important 
to exclude any involvement of the 
nasoorbitoethmoid complex. Most 
isolated nasal bone fractures are 
managed based on external appear-
ance once the swelling has resolved 
and management at that time is dic-
tated by a surgeon.

Initial management in the ED 
centers on symptom management. 
Epistaxis should be stopped using 
traditional techniques and pain 
should be controlled. If a septal 
hematoma is identified, incise it and 
remove the clot, then pack the nose 
anteriorly to prevent reaccumula-
tion of the hematoma. Prescribe a 
course of antibiotics for anyone who 
receives nasal packing to prevent 
toxic shock syndrome and sinusitis. 
Antibiotics also are indicated in 
the presence of an open nasal bone 
fracture and should be aimed at 

Figure 4. Nasal Fracture
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treating organisms expected in the 
nasopharynx. If deformity (lateral or 
depressed) of the nose is obvious and 
severe, closed reduction may be nec-
essary. Closed reduction was once the 
mainstay of treatment for most nasal 
fractures. Today, it remains common, 
but open reduction is more fre-
quently employed. Open reduction 
is used to correct significant fracture 
and dislocation of the nasal bone and 
to close an open septum.

For most patients with nasal bone 
fractures, outpatient follow-up with 
a plastic surgeon 3 or 4 days follow-
ing the injury is imperative. At that 
time, any swelling that obscured 
deformities will have subsided, so 
that the need for further repair can 
be assessed.30

Frontal Sinus Fractures
The frontal sinus bone consists of 

an anterior and a posterior table, one 
or both of which can be fractured. 
In actuality, fracture of this bone is 
uncommon because it is highly resil-
ient. When frontal sinus fractures 
do occur, they can be complicated 
by CSF leak, increasing the risk for 
infection. 

Patients with frontal sinus fractures 
tend to present with swelling, pain, 
ecchymosis, and deformity. They 
might have pain only with palpation 
of the frontal sinus. A step-off defor-
mity may be detected. Rhinorrhea in 
these patients should be considered 
a CSF leak, and the need for further 
evaluation for a definitive diagnosis 
should be assumed.

CT scan is the primary radio-
graphic technique used in the diag-
nosis. In most patients with facial 
trauma, more than one fracture is 
present, making plain radiographs 
inadequate and thus outdated. Thin 
CT cuts of the frontal sinus should 
be requested if a fracture is suspected.

Frontal sinus fractures are diag-
nosed and categorized based on 
location (anterior table, posterior 
table, or both) as well as the amount 
of displacement. Fractures of the 
anterior table are most common, fol-
lowed by fracture of both tables; iso-
lated fractures of the posterior table 
are relatively uncommon, accounting 

for < 6% of these injuries.31 Fractures 
involving the posterior table increase 
the risk of CSF leak, because of the 
proximity of the dura and the risk of 
tear with fracture. 

The repair of frontal sinus fractures 
typically is based on two factors: the 
degree of comminution or displace-
ment and the presence of a CSF 
leak. A 1–2 mm displacement can 
be managed nonoperatively. Patients 
with a frontal sinus fracture who are 
stable enough for discharge should 
be made aware of the possibility of 
CSF leak and instructed to return 
to the ED for repeat evaluation if 
they suspect one. Greater than 2 
mm displacement, significant com-
minution, or a CSF leak mandates 
consultation with a neurosurgeon 
for evaluation and possible surgi-
cal repair. Fractures with more than 
2 mm displacement and without a 
CSF leak can be repaired electively in 
7–10 days. Antibiotics are not neces-
sary. If a CSF leak occurs before the 
repair, the patient should be reevalu-
ated for possible hospital admission 
and antibiotics should be considered 
in consultation with a neurosurgeon. 
It is not uncommon for CSF leaks to 
resolve spontaneously in 5–7 days. 

Patients rarely have isolated frontal 
bone fractures, and thus disposition 
often is obvious based on the extent 
of their other injuries. Perioperative 
antibiotics are a standard of care in 
hospitals. A recent study by Lauder 
et al found that additional antibiot-
ics before or after the perioperative 
period do not change the rates of 
infection secondary to facial frac-
tures. It was suggested, however, 
that the greater the severity and 
number of facial fractures, the higher 
the rates of infection, thus a likely 
benefit of using antibiotics outside 
the perioperative window.32

Ocular/Globe Trauma
In the setting of facial trauma, 

the globes and visual acuity should 
be evaluated carefully. The anatomy 
of the orbit is highly protective of 
the globe and often prevents globe 
injury, but orbital fractures are a 
common finding in patients with 
facial trauma. The injury that causes 

the most concern when facial trauma 
involves the region of the eye is 
globe rupture, which is typically the 
result of blunt trauma. The most 
common site of globe rupture is 
where the sclera is thinnest (at the 
insertion of the extraocular muscles, 
at the site of a previous injury, or in 
a surgical scar).33 Pressure placed on 
the globe by a penetrating or blunt 
force causes tears within the sclera, 
defining “globe rupture.”

An open globe, which is usu-
ally caused by a penetrating injury, 
requires emergent ophthalmologic 
intervention. This injury needs to be 
diagnosed rapidly, and the eye must 
be protected from further injury as 
soon as the diagnosis is made. 

Patients with globe injuries will 
present with obvious injuries to the 
face and may have obvious trauma 
to the orbital region. Periorbital 
edema or ecchymosis may be pres-
ent and may increase the difficulty 
of performing a good examination. 
Subconjunctival hemorrhage may 
be present as well, and the anterior 
chamber needs to be examined for 
hyphema and lens dislocation. The 
patient may have blurred vision or 
might not be able to see. He or she 
might describe a foreign body sen-
sation. Of course, if the patient is 
unconscious, he or she will not be 
able to assist the emergency physi-
cian with the ophthalmic evaluation.

Evaluate the visual acuity in both 
eyes using a Snellen chart (use a 
bedside chart if necessary). Test the 
patient’s extraocular movements; 
consider any deficit an indication of 
possible orbital fracture with muscle 
entrapment. Test the peripheral 
vision as well. The application of 
fluorescein in conjunction with a 
Wood’s lamp or slit lamp can be used 
to diagnose a corneal abrasion or an 
open globe injury. Uptake of fluo-
rescein in a given spot on the cornea 
indicates abrasion and a Seidel test 
can be performed to determine the 
possibility of open globe injury. A 
Seidel test is positive when fluores-
cein, applied to the site of suspected 
injury, streams down into a bright 
green pool, giving the appearance of 
a running waterfall.34
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Measurement of intraocular pres-
sures is imperative and can be done 
at the bedside with a Tono-Pen® 
tonometer. Elevated pressures in 
one or both eyes should cause con-
cern and lead to an ophthalmology 
consult.

If a globe rupture or open globe 
injury is suspected at any point in the 
evaluation or actually is confirmed, 
no further examination should take 
place. An eye shield should be placed 
over the eye immediately, with care 
being taken to place no pressure on 
the globe. An immediate ophthal-
mology consult should be obtained. 
Globe rupture has a poor prognosis, 
but expeditious diagnosis and treat-
ment can improve the patient’s likeli-
hood of retaining vision.35

Dental Trauma
Dental trauma is extremely com-

mon: One-fourth of the U.S. popula-
tion has experienced injury to one or 
more of their permanent incisors.36 
The worldwide prevalence of dental 
trauma seen in the ED is high, esti-
mated to affect 4%–10% of patients. 
The overwhelming majority of these 
patients are under 15 years of age.36

Dental trauma often accompanies 
facial fractures. While the fractures 
may demand more immediate treat-
ment, documenting the dental 
trauma (and informing the patient of 
it) is imperative. One study of 273 
patients with facial fractures exam-
ined the rate of coincident dental 
trauma. Among patients with frac-
tures to non-tooth-bearing bones, 
10% experienced dental trauma. For 
those with trauma to the mandible, 
that rate increased to 39%.37 Another 
study found that 64% of patients with 
bilateral mandibular condylar frac-
tures had damage to the dentition.36

A thorough assessment of dental 
trauma mandates cleaning all of the 
blood and debris away from the 
mouth. The easiest way to accom-
plish this is to have the patient swish 
and spit several times; local anesthe-
sia or parenteral pain medication may 
be required. Exploring lacerations 
should include a careful search for 
foreign bodies, particularly fragments 
of broken teeth. Take note of areas 

of bleeding from the gum, which 
may indicate damage to the underly-
ing bony structures. Assess the tem-
poromandibular joint for range of 
motion, since limited mouth open-
ing or asymmetry often indicates a 
fracture or dislocation. Any maloc-
clusion calls for imaging to look for 
fracture. If the patient is missing a 
tooth, assume that it has been aspi-
rated, swallowed, or impaled in the 
soft tissue.

Crown fractures are the most com-
mon injury to teeth, accounting 
for 65%–75% of all injuries to the 
permanent dentition. They range 
from enamel involvement only (Ellis 
class I), which usually causes mini-
mal pain, to a fracture through the 
enamel, dentin, and pulp, which car-
ries a much worse prognosis. If the 
fracture involves enamel and dentin 
only (Ellis class II), a temporary fill-
ing that covers the dentin generally 
does not affect whether or not the 
tooth will die, so emergent dental 
treatment is not necessary.38 In con-
trast, if the pulp is exposed (Ellis 
class III), there is a much higher 
rate of healing (72%–100%) if the 
tooth is restored by a dentist within 
3 hours.36

Root fractures are relatively rare. 
Treatment delays of up to several 
days have no influence on healing.38

Luxation injuries occur when a 
tooth is displaced from its socket. 
They can be intrusive (tooth pushed 
further into the jaw), extrusive 
(tooth pulled partially out of the 
jaw), or lateral. The injuries often 
involve fractures of the alveolar bone 
as well. When dealing with luxation 
injuries, the tooth should be repo-
sitioned into its anatomic location 
and splinted, if possible. However, 
clinical trials have not been able to 
demonstrate a benefit on healing 
between this method of treatment 
vs. no treatment.38 Also, although 
antibiotics generally have been rec-
ommended to prevent bacterial inva-
sion of the injured periodontium and 
pulp, some research suggests this 
treatment actually may have a nega-
tive impact on healing.38

Tooth avulsion injuries are rare 
(accounting for 0.5%–3% of all 

injuries affecting permanent teeth) 
but are among the injuries most likely 
to be seen in the ED. Minimizing 
extraoral time is the most important 
factor in healing. Immediate reim-
plantation by the patient leads to 
the highest success rate. While gross 
contamination of the root surface 
has been shown to increase root 
resorption, so has rinsing of the root 
surface. Antibiotics have not been 
shown to improve healing, but since 
this is an open fracture, the patient’s 
tetanus status should be updated. 
When replanting the tooth, hold it by 
the crown, minimizing contact with 
the root (which could further dam-
age the periodontal ligament). If a 
clot has formed in the socket, remove 
it only if it interferes with seating the 
tooth. The tooth should be pushed 
firmly into the socket (local anesthe-
sia is usually required); once in place, 
have the patient bite onto a gauze 
roll. The patient should see a dentist 
that day and should be advised that 
even if the tooth reattaches, it almost 
certainly will require a root canal. 
Teeth that have been avulsed longer 
than 1 hour or have been stored 
dry have a very poor prognosis. 
Reimplantation can be considered on 
an individual basis, with the patient 
understanding that even with expen-
sive and lengthy dental follow-up, 
there is a high chance that he or she 
will still lose the tooth. While no 
discussion of avulsed teeth would be 
complete without including the pre-
ferred transport mediums (in order of 
preference: Hank’s balanced salt solu-
tion, saliva, saline, milk, water), this 
is generally a moot point once the 
patient is seen in the ED.36,38-40

Alveolar bone fractures occur 
in 5%–9% of all patients with den-
toalveolar injuries and usually are 
associated with other injuries to 
the teeth.36 If they involve only one 
tooth (typically seen in conjunction 
with a luxation injury), no addi-
tional immediate treatment usually is 
required other than prompt referral 
to a dentist. However, if the fracture 
is segmental (involving multiple 
teeth), an oral surgeon should be 
consulted while the patient is in the 
ED. Segmental fractures should be 
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suspected when multiple teeth move 
while one is checking the mobility of 
a single tooth. They should be con-
firmed by imaging. Dental x-ray films 
are certainly adequate; however, 
since they are not widely available in 
the ED, a panorex or CT scan is rea-
sonable. Treatment usually involves a 
rigid splint.36,39

Lacerations/Burns
Many trauma patients sustain lac-

erations to the face and head. The 
primary goals of repair are wound 
healing, preventing infection, and 
achieving good functional and cos-
metic outcomes. Cosmetic repair of 
lacerations to the eye, lip, and ear 
is of utmost importance, given the 
need to maintain symmetry. (See 
Table 1.) In the evaluation of how 
to repair a laceration for the best 
cosmetic appearance, use Langer’s 
lines to determine if deep suturing 
is needed. Anatomically important 
structures are located close to the 

aforementioned parts and are easily 
damaged by trauma.

The head is an extremely vascular 
part of the body; therefore, injuries 
can result in substantial bleeding 
and unrecognized blood loss, mak-
ing control of bleeding an impor-
tant focus of initial treatment. All 
lacerations of the head and face 
should be anesthetized adequately 
to facilitate thorough irrigation and 
closure. Anesthesia can be induced 
in several ways, including nerve 
blocks and subcutaneous infiltration. 
Nerve blocks should be considered 
in situations in which subcutaneous 
injection of anesthesia may distort 
the tissue and compromise accurate 
approximation, as in the assessment 
and repair of lacerations involving 
the eyebrow or vermilion border of 
the lip. Some of the more commonly 
used nerve blocks in the face include 
the supraorbital, infraorbital, and 
submental blocks. These three blocks 
cover the majority of the face in 

different distributions and are easily 
performed. Lacerations close to the 
midline may require bilateral blocks 
as sensory fibers can, and do cross 
the midline. Irrigation should be 
done using standard techniques. The 
wound should be evaluated fully in 
a clean and bloodless field so that all 
foreign bodies can be identified and 
removed. Devitalized tissue should 
be debrided carefully, and the wound 
should be closed with sutures sized 
appropriately for the location of the 
wound. When required, deep sutures 
should be placed with absorbable 
suture material to prevent deformity 
of the area once healing and scar 
formation occur. Lacerations to the 
scalp are treated with proper irriga-
tion and closure, often using staples, 
rather than sutures, for ease and 
expediency. Tissue adhesive can be 
used for lacerations on the face and 
usually are very effective in closing 
low tension, straight lacerations. All 
patients should be educated about 
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Table 1. Laceration Repair Chart
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signs and symptoms of infection and 
instructed when to return for suture 
removal or a wound recheck.

Lacerations that involve the eye or 
eyelid or that are close to the lateral 
or medial canthus may need to be 
evaluated and closed by an oph-
thalmologist. The concern revolves 
around possible damage to the lac-
rimal apparatus. The lacrimal gland 
is located within the upper eyelid 
in the lateral position and has an 
excretory duct that empties into the 
superolateral eyelid. Comparatively, 
the lacrimal canals join in the medial 
canthus to form the nasolacrimal 
duct, which drains into the ipsilat-
eral nare. Disruption of the lacrimal 
apparatus has several possible conse-
quences, including dacryocystitis and 
ectropion formation, if it is not diag-
nosed and repaired properly. In most 
cases, isolated damage to the lacrimal 
apparatus can be repaired within 48 
hours following the injury. Injuries 
secondary to animal bites should be 
evaluated immediately by an oph-
thalmologist, because they tend to 
be heavily contaminated wounds. 
These patients should be placed on 
antibiotics. Antibiotic choice should 
be based on the type of animal bite 
and whether the antibiotics are for 
prophylaxis (5 days) or to treat an 
active infection (14 days). Antibiotic 
choices include amoxicillin clavula-
nate, clindamycin, or doxycycline.

As mentioned above, lacerations 
that cross the upper or lower vermil-
ion border present important and 
difficult wound repairs because of the 
cosmetic outcome. It is important 
that the margins of the vermilion 
border be approximated exactly, as 
misalignment of less than 1 mm is 
easily noticed once the laceration 
is healed. The nerve supply to the 
lower lip is through the mental nerve 
and to the upper lip through the 
infraorbital nerve, which can both 
be anesthetized using regional nerve 
block techniques.

Intraoral lacerations may not 
always require closure, because the 
mucosa heals very quickly and very 
well on its own. There are two spe-
cific indications in which an intraoral 
laceration should be closed: 1) if 

the laceration exceeds 1 or 2 cm, 
increasing the likelihood that food 
particles may be entrapped and 
become a nidus for infection, and 2) 
if the laceration interferes with the 
patient’s ability to chew. All teeth 
should be evaluated for stability and 
injury. The oral cavity, especially 
any intraoral lacerations, should 
be examined for pieces of broken 
tooth. Wounds within the mouth 
potentially are exposed to significant 
contamination, which makes proper 
irrigation essential. Intraoral lacera-
tions may require deep suturing with 
4-0 or 5-0 absorbable sutures. The 
superficial laceration can be closed 
using absorbable sutures as well. 
The use of prophylactic antibiotics is 
controversial and has not been suf-
ficiently studied to allow a definite 
conclusion to be made. The limited 
evidence suggests antibiotics may be 
of benefit for some oral lacerations.41 
Through-and-through lacerations 
are considered higher risk for infec-
tion, so some clinicians prescribe 
antibiotics. If a wound is particularly 
contaminated or has been caused by 
an animal, antibiotics are appropri-
ate.42 Otherwise, antibiotics are not 
necessary. A simple oral antibiotic 
rinse (e.g., Peridex) is beneficial and 
can be prescribed if desired.

Lacerations to the ear pose a 
potentially difficult situation. Repair 
of these lacerations is challenging 
because of the anatomy. The stiff 
nature and deep grooves present a 
complex suturing surface. Specific 
attention to detail is required to 
ensure a good cosmetic outcome and 
long-term survival of the tissue. The 
shape of the ear and the presence of 
a symmetric partner make a good 
cosmetic outcome crucial. Being a 
primarily cartilaginous structure, the 
ear is avascular in nature, which can 
complicate tissue survival if a wound 
is not repaired correctly. 

Lacerations to the ear should be 
irrigated in a standard fashion, with 
special effort made to not over-
irrigate or to irrigate too forcefully, 
which could devitalize and damage 
the perichondrium. Approximation 
of the cartilage is imperative for 
healing and must be done well prior 

to closure of the skin. Although 
suturing of the cartilage is not nec-
essary (assuming good approxima-
tion occurs), it can be helpful in 
the repair process. If the cartilage 
is sutured, 4-0 or 5-0 absorbable 
sutures should be used. Once the 
cartilage has been approximated ade-
quately, closure of the skin finishes 
the repair. If significant cartilage 
or skin loss prevents closure with 
a good cosmetic outcome, surgi-
cal consultation should be sought. 
After repair, vaseline gauze can be 
used over the sutures and within the 
crevices of the ear. Apply a pressure 
dressing to prevent continued bleed-
ing and hematoma formation, which 
would compromise the ear’s minimal 
vascular supply. A gauze dressing can 
be placed between the ear and the 
scalp to prevent pressure necrosis.43

Facial Burns
The American Burn Association 

estimates that approximately 
500,000 people seek medical treat-
ment for burn injuries each year and 
that approximately 40,000 of them 
are admitted to the hospital as a 
result of their injuries.44 More than 
half of those admitted are treated in 
burn centers across the country. 

Facial burns are serious injuries 
and are commonly present in con-
junction with burns of other areas of 
the body. Fortunately, the majority 
of patients who present to emer-
gency departments for treatment of 
burns have superficial wounds affect-
ing a small percentage of total body 
surface area (TBSA).

Burns are categorized based on the 
cause (e.g., thermal, electrical, fire) 
and then further classified based on 
depth (superficial thickness, partial 
thickness, or deep) and the layers of 
tissue that are involved. TBSA can be 
estimated quickly using the Rule of 
9s. Fluid resuscitation with lactated 
Ringer’s solution should be initi-
ated immediately and is based on the 
TBSA burned. The most commonly 
accepted formula for calculating fluid 
requirement is the Parkland formula.

Inhalation injuries should be one 
of the initial concerns in a patient 
who has facial burns. The presence 
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of stridor, wheezing, soot in the 
airway, or singeing of the eyelashes, 
brows, or hair should prompt the 
physician to assume early control of 
the airway.45

Carbon monoxide (CO) and 
cyanide poisoning also should be 
early concerns. The carboxyhemo-
globin level should be measured. 
Treatment is based on symptoms 
(including headache, vomiting, and 
mental status), ECG findings, and 
CO level; however, all burn patients 
with or without suspected CO poi-
soning should receive 100% oxygen. 
Treatment for cyanide poisoning 
should be initiated empirically if a 
patient has unexplained metabolic 
acidosis, a normal CO level, and an 
elevated venous oxygen level.46

Patients who have significant burns 
(> 10%–20% of TBSA) or airway 
involvement should be stabilized and 
transferred to the closest burn center 
for further treatment. If transfer to a 
burn unit is imminent, wrapping the 
patient in a clean, dry sheet is all that 
is necessary. If transfer is delayed, 
wound care should be initiated. First, 
clean the wounds with sterile saline; 
then, using sterile technique, debride 
all blisters, except those on the palms 
of the hands and soles of the feet. A 
topical antibiotic dressing should be 
applied.46

All patients who have sustained a 
burn injury, regardless of percent-
age of TBSA involved or depth of 
the burn, should receive a tetanus 
booster, cleaning, debridement of 
any blisters, and dressing of the 
burn with antibiotic ointment. Close 
follow-up for the development of 
complications is important.47

The decision to admit a burned 
patient to the hospital is based on 
recommendations by the American 
Burn Association. Any adult who 
sustains partial-thickness burns 
over 10%–20% of TBSA, any child 
younger than 10 years old with  
partial-thickness burns covering 
5%–10% of TBSA, or any partial-
or full-thickness burns to the face, 
genitalia, hands, feet, or crossing any 
major joints should be transferred 
immediately to a burn center for 
evaluation and treatment.

Conclusion
Facial trauma is a common com-

plaint in the emergency department, 
and management can be challeng-
ing. As with any trauma patient, the 
initial priority is always the ABCs, 
with particular attention to airway, 
major bleeding, and associated brain 
injury. It is important to remem-
ber that although the facial injuries 
may be the most obvious, these 
patients often have concomitant 
injuries. Once initial stabilization 
has occurred, a thorough, systematic 
examination will guide the remain-
der of evaluation and management. 
Given the highly visible nature of 
these injuries, special attention must 
be paid to the cosmetic repair tech-
niques. Surgical consultation may be 
required for many of these patients. 
Most facial trauma is not life-threat-
ening, although significant morbid-
ity is possible. Careful examination, 
judicious imaging, and appropriate 
consultation will ensure the best out-
comes for these patients.
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CME Questions
1. Which of the following regarding zygo-

maticomaxillary complex fractures is 
correct?
A. They rarely lead to a cosmetic defor-

mity if untreated.
B. They may cause difficulty with mouth 

opening.
C. Injury to the facial nerve occurs  

frequently.
D. Surgery generally needs to be done 

the same day as the injury.

2. Which of the following statements is 
true?
A. A LeFort I fracture is a total disarticu-

lation of the midface.
B. A LeFort III fracture is a horizontal 

fracture of the maxilla only.
C. LeFort fractures cannot be unilateral.
D. CSF leak may complicate a LeFort I 

fracture.
E. Raccoon eyes and Battle’s sign may be 

seen with LeFort fractures.

3. Facial fractures often cause bleeding. 
Which of the following is true?
A. Life-threatening bleeding usually is 

attributable to the superior labial 
artery.

B. Life-threatening bleeding usually can 
be managed easily by the emergency 
physician by simply tying off the  
damaged vessel.

C. Anterior nasal packing generally is 
sufficient to control severe bleeding 
related to midface fractures.

D. If maxillary mobility is present, nasal 
packing may worsen bleeding by fur-
ther disrupting the damaged vessel.

E. Transcatheter arterial embolization 
has no role in the management of 
bleeding related to facial fractures.

4. Cerebrospinal fluid (CSF) leaks may 
complicate facial fractures. Which of the 
following is true?
A. CSF rhinorrhea is quite obvious and 

easily diagnosed when present.
B. The “halo” test is highly specific for 

CSF.
C. The glucose oxidase test is the gold 

standard for diagnosing CSF leaks.
D. The β-2 transferrin assay is the gold 

standard for diagnosing CSF leaks.

5. Which of the following statements regard-
ing patients with orbital fractures is true?
A. Orbital fractures that involve the 

superior wall are termed “blowout” 
fractures.

B. Most orbital fractures can be repaired 
7-10 days after the initial injury.

C. Ocular injuries are extremely rare in 
patients with orbital fractures.

D. Presence of enophthalmos may indi-
cate retrobulbar hematoma.

6. Which of the following statements regard-
ing mandibular fractures is true?
A. Most mandibular fractures are caused 

by penetrating trauma.
B. Most mandibular fractures are unifocal.
C. Most mandibular fractures are  

multifocal.
D. Trismus rarely occurs in patients with 

mandibular fractures.

7. In the setting of frontal sinus fractures, 
patients are at risk for _____ .
A. post-nasal drip.
B. tear duct leak.
C. CSF leak.
D. aqeuous humor leak.

8. Which of the following statements is 
true?
A. Dental trauma is an extremely infre-

quent complaint in the ED.
B. Avulsed teeth frequently can be reim-

planted successfully up to 24 hours.
C. Root fractures are the most common 

dental injury.
D. Luxation injuries occur when a tooth 

is displaced from its socket.

9. Healed lacerations through the vermilion 
border can be noticed with less than ____ 
of misalignment.
A. 0.5 mm
B. 2 mm
C. 1 mm
D. 4 mm

10. What is the most commonly used formula 
for determining fluid resuscitation volume 
in a burn patient?
A. Henderson Hasselbach Equation
B. Winter’s Formula
C. Indeterminate Equation
D. Parkland Formula

Answers: 1. B, 2. E, 3. D, 4. D, 5. B, 6. C, 7. 
C, 8. D, 9. C, 10. D.

CNE/CME Objectives
Upon completing this program, the participants will be able to:
a.) discuss conditions that should increase suspicion for traumatic injuries;
b.) describe the various modalities used to identify different traumatic conditions;
c.) cite methods of quickly stabilizing and managing patients; and
d.) identify possible complications that may occur with traumatic injuries.

CNE/CME Instructions
Physicians and nurses participate in this continuing medical education/continuing 

education program by reading the article, using the provided references for further 
research, and studying the questions at the end of the article. Participants should select 
what they believe to be the correct answers, then refer to the list of correct answers to 
evaluate their knowledge. To clarify confusion surrounding any questions answered 
incorrectly, please consult the source material. After completing this activity, you must 
complete the evaluation form that will be provided at the end of the semester and return it 
in the reply envelope provided to receive a credit letter. When your evaluation is received, a 
credit letter will be mailed to you.
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