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Review Article

ABSTRACT

Traumatic incidents experienced by orthopedic trauma patients represent life-changing events not
only in time lost due to hospitalization, surgery, or rehabilitation, but also in the loss of ability to
function and work. Posttraumatic stress disorder (PTSD) is a mental illness that can occur after a
traumatic or life-threatening event. The orthopedic surgeon is often the only physician managing
these patients after their injury, representing the sole opportunity to recognize the psychiatric
squeal of trauma exposure that are highly pertinent to the patient’s functional outcome. Orthopedic
surgeons are not specifically trained to identify PTSD in their patients and are therefore unlikely to
treat it. The focus of attention of orthopedic surgeons is on the physical injury and tissue damage,
and recognizing psychiatric illness such as PTSD is often difficult. Hence, this review article aims
to highlight this concealed issue and have a strong consideration in trauma patients.
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1. INTRODUCTION

Posttraumatic stress disorder (PTSD) is a mental
illnessthat can occur after a traumatic or life-
Threatening event [1]. Post-traumatic stress

disorder (PTSD) has evolved as a diagnosisboth
in name and in its description of signs and
symptoms [2,3]. PTSDis often described among
soldiers who have experiencedsevere emotional
or physical stress during combat but is
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alsorecognized among the civilian trauma
population [2,3]. Its first formal diagnostic criteria
came in the third edition of the Diagnostic and
Statistical Manual of Mental Disorders (DSM-III;
American Psychiatric Association, 1980), which
detailed characteristic psychiatric symptoms
following exposure to a traumaticevent [4]. In
1678, Norwegian physicians called this
constellation of symptoms nostalgia. PTSD has
also been called neurasthenia, combat
exhaustion,gross stress reaction, irritable heart
syndrome, shell shock,and stress response
syndrome [4]. A diagnosis of PTSD is made
when:(a) the individual has experienced, either
directly or indirectly, an event involving serious
injury or a threat to thephysical integrity of the
individual or another person; (b) the distress
substantially impairs social, occupational, or
otherareas of functioning and (c) the symptoms
have lasted forlonger than 1 month.The lifetime
prevalence of PTSD in thegeneral population is
estimated to range from 1% to 14% [5]. This
psychiatricdisorder was well documented in
World War 1l and Vietnamcombat forces.
However, recent studies have noted a highly
variable rate (2%-51%) of psychological distress
among non-combat adult orthopedic trauma
patients [5,6,7,8]. Furthermore, clinically relevant
depressionwas found in 45% of patients with
orthopaedic trauma andwas strongly
correlated with global disability [9]. Variousrisk
factors for PTSD have also been reported,
including female sex, intense or long-lasting
trauma, low level ofeducation, trauma earlier in
life and previous mental illness [3,10,11,12,
13,14].

Traumatic incidents experienced by orthopedic
trauma patients represent life-changing events
not only in time lost dueto hospitalization,
surgery, or rehabilitation, but also in the loss of
ability to function and work. Orthopedic trauma
patients commonly have injuries in multiple organ
systems, including the brain, abdomen, and
genitourinary tract, often leading tochronic pain,
sexual dysfunction, disability and psychological
distress. There is a wide range of emotional
reactions to traumatic events and pain and
people vary in their ability to cope with these
events. Those who struggle to cope may have
unrecognized symptoms of PTSD. PTSD is a
diagnosis in evolution partly because it is a
relatively new disorder and also because of the
complexity of the components of the diagnosis.
Psychological distress, including PTSD, is being
increasingly recognized in these patients and
efforts to improve the diagnosis, treatment and
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even prevention of psychopathology in these
patients are ongoing [4].

2. EXTENT OF THE PROBLEM

Orthopedic surgeons are not specifically trained
to identify PTSDin their patients and are
therefore unlikely to treat it. The focus of
attention of orthopedic surgeons is on the
physical injury andtissue damage, and
recognizing psychiatric illness such as PTSDis
often difficult. The focus on the visual (or
palpable) is apparenteven in the early
descriptions of traumatized populations. Biologic
explanations for this psychological condition
have been proposed. Understanding the
chemical processes and brain functions involved
in the development of PTSD can help to
elucidate treatment options and possibly even
help prevent the disorder. Yehuda et al. [15]
suggested that PTSD represents anaberrant
physiologic response to stress or trauma that is
rootedin “disruptions in the normal cascade of
the fear response and its resolution.” These
researchers found lower cortisol levels and a
higher heart rate both in the emergency room
and 1 week later among patients who eventually
developed PTSD [15]. Highly stressful events
precipitate the release of cortisol and
epinephrine, which act to heighten arousal and
prepare for action ina “fight-or-flight response.”
Alterations in HPA axis functioningare thought to
be central in the pathology of PTSD,
Positronemission tomography (PET) scans,
functional MRI, andsingle photon emission CT
scans have been used to identifyactive or
hypoactive areas of the brain in patients with
PTSD, confirming that the amygdala is involved
in emotional memoryin the development of
PTSD.

PTSD symptoms and psychological distress
have been found to be quite prevalent among
orthopedic trauma patients, as illustrated in a
brief review of the literature summarized in
various studies. Michaels et al. [16] studied 100
trauma patients and found 42% patients had
elevated symptoms of PTSD at 6 months.
Another study by Feinstein and Dolan [17] with
48 patients having lower limb long bone fractures
found 14% patients positive for PTSD at
6months. Starr et al. [18] studied 580
orthopaedic trauma patients and found that as
large as 51% patients screened positive for
PTSD. Similarly, another study by NSCOT
Zatzick et al. [19] studied 2707 surgical trauma
patients and 21% were screened to be positive



for PTSD. These studies all used self-reported
symptom measures which are known to
overestimate PTSD prevalence; studies are
needed with full diagnostic assessment methods
to provide more definitive prevalence estimates.

Pediatric trauma patients represent a separate
category oftrauma patients who have been
studied separately from adulttrauma patients
because their PTSD prevalence and risk factors
may differ from those in adults. The studies to
date of orthopedic trauma patients with PTSD
have all investigated PTSD in early post-trauma
time frames. Delayed-onset PTSD in orthopedic
patients has not yet been studied. The duration
of PTSD may vary, but it generally tends to follow
a chronic course in most orthopedic trauma
studies. The occurrence of these disorders has
often not been well appreciated in orthopedic
practice, and consequently the orthopedist's
ability to detectpsychiatric illness in patients has
historically been lacking [20].

3. IMPACT OF THE PROBLEM

PTSD is not only surprisingly prevalent in
orthopedic trauma patients, but it is also
associated with functional disability and
significant medical and mental health care

utilization that hasnot been well recognized in the
orthopedic treatment literature.Common
orthopedic outcome measures include abilityto
return to work and perform activities of daily
living (ADL) and pain scores. These orthopedic
outcome measures do notdirectly measure
psychological distress, but these outcome
measures are adversely affected in patients with
PTSD. Not onlyis the prevalence of PTSD in
orthopedic trauma patients higherthan previously
recognized, but also the impact of this disorderon
functional outcomes is substantial. Psychiatric
illness suchas major depression and PTSD have
been found to correlatestrongly with health-
related quality of life in trauma patients, [21] even
more than injury severity, presence of chronic
medicalconditions, age, or history of alcohol
abuse [19]. PTSD in orthopedic trauma patients
has been demonstratedto be one of the most
predictive variables of functional outcome
following orthopedic injury. 51 In the National
Study on theCosts and Outcomes of Trauma
(NSCOT) by Zatzick et al. [19] PTSD was
prospectively found to be associated with a 3.2
timeshigher odds of not returning to work. PTSD
was also associatedwith functional impairment
12 months post trauma in abilityto eat, bathe,
toilet, grocery shop, prepare meals and pay bills.
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PTSD and pain problems often co-occur, as
demonstratedby a study of musculoskeletal pain
complaints in associationwith PTSD however,
Treatment of PTSD has not been demonstrated
toimprove pain in orthopedic patients [22]. A
patient’'s emotional state is important in the
interpretation of his or herown outcome. For
example, a patient involved in a motor vehicle
collision, who has nightmares about the accident
anda phobia of traveling, may not perceive his or
her outcome asgood, even if the fractures unite
in an anatomic position with functional soft tissue
healing.

4. ADRESSING THE PROBLEM

Psychiatric problems among orthopedic trauma
patients are well established in this population.
Predictors of disability such as mechanism of
injury, gender, injury severity, socio-demographic
status, social support, and psychological sequel
have also been reported [23,24,25]. Clinically
relevant psychological impairments such as
anxiety, depression and post-traumatic stress
disorder have been reported especially within the
first year after injury when they have a
prevalence of 30% to 60%. The importance of
psychological outcomes, particularly
posttraumatic stress disorder (PTSD), has been
highlighted in many series [26,27]. It is described
as an anxiety disorder that can develop after
exposure to a terrifying event or ordeal in which
grave physical harm occurred or was threatened.

Addressing PTSD can be accomplished through
effortsdirected toward prevention and treatment.
A long-standing approach to prevention of post-
traumatic psychological problems among trauma
survivors is the practice of psychological
debriefing.ldentifying patients at risk for PTSD
can aid the developmentof early prevention
strategies. Risk factors for PTSD in traumatized
populations include trauma severity and intensity
of exposure, female gender, low socioeconomic
status, lack of social support, and pre-existing
psychopathology including polysubstance abuse
[28,29,30]. Higher Injury Severity Scores (ISS) in
orthopedic trauma patients have not reliably
been found to correlate with the eventual
development of PTSD, but rather patients with
early post injury emotional distress and greater
physical pain have been found to be susceptible
to PTSD symptoms [19]. Identifying patients at
risk for PTSD and diagnosis of the disorder are
important aspects of the management of
orthopedic patients with PTSD. A clinical tool for
identification of psychiatric  problems in



orthopedic trauma patients is how much
patients agree with the statement, “The
emotional problems caused by the injury
have been more difficult than the physical

problems.”

Although the literature on the treatment of
orthopedic trauma patients with PTSD is scant,
the more general psychiatric literature contains
many treatment options for PTSD. Selective
serotonin reuptake inhibitors (SSRI) medications
suchas paroxetine and sertraline, which are FDA
approved for theindication of PTSD, have been
shown to reduce PTSD symptomsin patients
suffering from PTSD [31,32]. Psychotherapy with
cognitive behavioral therapy, exposure therapy,
and supportivetherapy has been shown to
significantly reduce PTSD symptom levels [33
34,35]. Exposure therapy is a method of
desensitizing patients to aspects of the traumatic
event in a controlled fashion. Cognitive
behavioral therapy helps patients to develop
more adaptive responses to fear and thoughts of
previous traumatic events. These treatment
strategies are administered overtime by a mental
health professional. Other medications used to
augment the treatment of certain PTSD
symptoms include prazosin to ftreat post-
traumatic nightmares, [36] o-2 agonists, a-1
antagonists, anticonvulsants, and lithium in the
augmentation of the treatment of PTSD. There
have also been studies investigating
pharmacologic prevention of PTSD in the
immediate post injury period to prevent or
dampen the physiologic cascade of events
leading to PTSD, using medications such as
beta-blockers, SSRIs, benzodiazepines and
corticosteroids to provide “inoculation” or
“molecular debriefing” with varying degrees of
success [37-39].

5. CONCLUSION

Posttraumatic stress disorder has been found to
be significantly prevalent in orthopedic trauma
patients. The orthopedic surgeon is often the
only physician managing these patients after
their injury, representing the sole opportunity to
recognize the psychiatric squeal of trauma
exposure that are highly pertinent to the patient’s
functional outcome. Hence, identifying patients at
risk for PTSD and diagnosis of the disorder are
important aspects of the management of
orthopedic patients with PTSD. This process can
begin with theapplication of symptom-screening
questionnairesand  appropriatereferral to a
mental health professional is an important
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interventionin the care of patients suspected or
screened positive for PTSD.

CONSENT

It is not applicable.
ETHICAL APPROVAL

It is not applicable.
COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. Yehuda R. Post-traumatic stress disorder.
N Eng J Med. 2002;346:108-114.

Yehuda R, McFarlane AC, Shalev AY.
Predicting the development of post-
traumatic stress disorder from the acute
response to a traumatic Event. Biol
Psychiatry. 1998;44:1305-1313.

Zatzick DF, Jurkovich GJ, Gentilello L, et
al. Posttraumatic stress, problem drinking,
and functional outcomes after injury. Arch
Surg. 2002;137:200-205.

Moore, Thomas. Post traumatic stress
disorder. Rockwood & Green Fractures in
Adults, by Paul Tornetta and Charles A.
Rockwood, Lippincott Wiliams & Wilkins.
2014;453-458.

McCarthy ML, MacKenzie EJ, Edwin D, et
al. Psychological distress associated with
severe lower-limb injury. J Bone Joint Surg
Am. 2003;85:1689-1697.

Maselesele VM, Idemudia ES. The role of
social support in the relationship between
mental health and posttraumatic stress
disorder amongst orthopedic patients.
Curationis. 2013;36:E1-E7.

Vranceanu AM, Bachoura A, WeeningA, et
al. Psychological factors predict disability
and pain intensity after skeletal trauma. J
Bone Joint Surg Am. 2014;96:1-6.

Starr AJ, Smith WR, Farwley WH, et al.
Symptoms of posttraumatic stress disorder
after orthopaedic trauma. J Bone Joint
Surg Am. 2004;86:1115-1121.

Crichlow RJ, Andres PL, Morrison SM, et
al. Depression in orthopaedic patients.
Prevalence and severity. J Bone Joint Surg
Am. 2006;88:1927-1933.

Sanders MB, Starr AJ, Frawley WH, et al.
Posttraumatic stress symptoms in children

2.

10.



1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

recovering from minor orthopaedic injury
and treatment. J Orthop Trauma. 2005;19:
623—-628.

Harris IA, Young JM, Rae H, et al
Predictors of post-traumatic stress disorder
following major trauma. ANZ J Surg. 2008;
78:583-587.

Blaszczynski A, Gordon K, Silove D, et al.
Psychiatric  morbidity following motor
vehicle accidents: A review of
methodological issues. Compr Psychiatry.
1998;39:111-121.

O’Donnell ML, Creamer M, Bryant RA, et
al. Posttraumatic disorders following injury:
An empirical and methodological review.
ClinPsychol Rev. 2003;23:587-603.

Silove D, Blaszczynski A, Manicavasager
V, et al. Capacity of screening
questionnaires to predict psychiatric
morbidity 18 months after motor vehicle
accidents. J NervMent Dis. 2003;191:604—
610.

Yehuda R, MacFarlane A, Shalev A.
Predicting the development of
posttraumatic stress disorder from the
acute response to a traumatic event. Biol
Psychiatry. 1998;44(12):1305-1313.
Michaels AJ, Michaels CE, Moon CH, et al.
Posttraumatic stress disorder after injury:
Impact on general health outcome and
early risk assessment. J Trauma. 1999;47:
460-466.

Feinstein A, Dolan R. Predictors of post-
traumatic stress disorder following physical
trauma: An examination of the stressor
criterion. Psychol Med. 1991;21:85-91.
Starr AJ, Smith WR, Frawley WH, et al.
Symptoms of posttraumatic stress disorder
afterorthopaedic trauma. J Bone Joint Surg
Am. 2004;86:1115-1121.

Zatzick D, Jurkovich GJ, Rivara FP, et al.
A national US study of posttraumatic stress
disorder, depression and work and
functional outcomes after hospitalization
for traumatic injury. Ann Surg. 2008;248
(3):429-437.

Daubs MD, Patel AA, Willick SE, et al.
Clinical impression versus standardized
questionnaire: The spinal surgeon’s
ability to assess psychological distress.J
Bone Joint Surg Am. 2010;92(18):2878—
2883.

Bhandari M, Busse JW, Hanson BP, et al.
Psychological distress and quality of life
after orthopedic trauma: An observational
study. Can J Surg. 2008;51:15-22.

Garud et al.; AJORR, 3(3): 8-13, 2020; Article no.AJORR.55145

12

22.

23.

24,

25.

26.

27.

28.

290.

30.

31.

32.

33.

Magruder KM, Yeager DE. Patient factors
relating to detection of posttraumatic stress
disorder in Department of Veterans Affairs
primary care settings. J Rehabil Res Dev.
2008;45(3):371-381.

Bull J. The injury severity score of road
traffic casualties in relation to mortality,
time of death, hospital treatment time and
disability. Accid Anal Prev. 1975;7:249—
255,

Holbrook TL, Hoyt DB, Stein MB, et al.
Gender differences in long-term
posttraumatic stress disorder
outcomes after major trauma: Women
are at higher risk of adverse outcomes
than men. J Trauma. 2002;53(5):882—
888.

Horne G, Schemitsch E. Assessment of
the survivors of major trauma accidents.
Aust N Z J Surg. 1989;59(6):465-470.
Sayer NA, Chiros CE, Sigford B, et al.
Characteristics and rehabilitation
outcomes among patients with blast and
other injuries sustained during the Global
War on Terror. Arch Phys Med Rehabil.
2008;89(1):163-170.

Stein DJ, Seedat S, Iversen A, et al. Post-
traumatic stress disorder: Medicine and
politics. Lancet. 2007;369(9556):139—144.
Brewin CR, Andrews B, Valentine JD.
Meta-analysis of risk factors for
posttraumatic stress disorder in trauma-
exposed adults. J Consult Clin Psychol.
2000;68(5):748-766.

North C, Yutzy S. Goodwin and Guze’s
psychiatric diagnosis. 6™ ed. New York,
NY: Oxford University Press; 2010.
Schnyder U, Moergeli H, Klaghofer R, et
al. Incidence  and prediction  of
posttraumatic stress disorder symptoms in
severely injured accident victims. Am J
Psychiatry. 2001;158(4):594-599.

Brady K, Pearlstein T, Asnis GM, et al.
Efficacy and safety of sertraline treatment
of posttraumatic stress disorder: A
randomized controlled trial. JAMA. 2000;
283:1837-1844.

Marshall RD, Beebe KL, Oldham M, et al.
Efficacy and safety of paroxetine treatment
for chronic PTSD: A fixed-dose, placebo-
controlled study. Am J Psychiatry. 2001;
158:1982—-1988.

Bisson JI, Shepherd JP, Joy D, et al.

Early cognitive  behavioral therapy
for  posttraumatic  stress  symptoms
after  physical injury. Randomised



34.

35.

36.

controlled trial. Br J Psychiatry. 2004;184:
63-69.

Blanchard E, Hickling E, Devineni T,

et al. A controlled evaluation of
cognitive behavioral therapy for
posttraumatic stress in motor vehicle

accident survivors. Behav Res Ther. 2003;
41(1):79-96.

Bryant RA, Harvey AG, Dang ST, et al.
Treatment of acute stress disorder: A
comparison of cognitive-behavioral
therapy and supportive counseling. J
Consult  Clin  Psychol. 1998;66:862—
866.

Kung S, Espinel Z, Lapid MI. Treatment of
nightmares with prazosin: A systematic

Garud et al.; AJORR, 3(3): 8-13, 2020; Article no.AJORR.55145

37.

38.

39.

review. Mayo Clin Proc. 2012;87(9):890—
900.

Schelling G, Briegel J, Roozendaal B, et al.
The effect of stress doses of
hydrocortisone during septic shock of
posttraumatic stress disorder in survivors.
Biol Psychiatry. 2001;50:978-985.

Stahl SM. Can psychopharmacologic
treatments that relieve symptoms al
prevent disease progression? J Clin

Psychiatry. 2002;63(11):961-962.

Vaiva G, Ducrocq F, Jezequel K, et al.
Immediate treatment with propranolol
decreases posttraumatic stress disorder
two months after trauma. Biol Psychiatry.
2003;54(9):947-949.

© 2020 Garud et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://www. sdiarticle4.com/review-history/55145

13



