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Abstract

Introduction: 'The aim of this study was to
understand the role of the radiologist on-site at
night in the emergency department of a central
hospital, by analysing the impact of ultrasound
examinations on patient management, in
particular whether they made it possible to avoid
the need for computed tomography.

Methods: An observational, retrospective study
analysing the ultrasound scans of 300 consecutive
patients who visited the emergency department
between 8pm and 8am from 1 to 17 November
2023. The following variables were taken into
account: gender, age, date of admission, reason
for going to the emergency department, triage,
referral from another hospital, reason for having
the ultrasound, type of ultrasound, ultrasound
diagnosis, time between requesting the test
and it being carried out, time between the test
being carried out and 8am, orientation after the
ultrasound, other imaging tests, final diagnosis,
final orientation of the patient, readmission to
the emergency department.

Results: A total of 384 ultrasound scans were
carried out, which made it possible to orientate
or exclude pathology in 91.7% of patients. The
remaining patients underwent CT scans to better
clarify their condition, totaling 29 exams. There
was a readmission rate of 7.5%, considering
patients who only underwent an ultrasound
assessment on their first visit to the emergency
department.

Conclusion: A potential considerable number
of CT scans were avoided thanks to access to
ultrasound examinations at night, speeding up
patient guidance and minimizing unnecessary
risks such as high doses of ionizing radiation.
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Resumo

Introdugio: Este estudo teve como objetivo a
andlise do papel do radiologista em permanéncia
fisica noturna no Servico de Urgéncia de
um hospital central, avaliando o impacto
dos exames ecograficos na orientagio dos
doentes, particularmente no que se refere a
possibilidade de evitar a realizacao de tomografia
computorizada.

Meétodos: Estudo observacional e retrospetivo
que analisou os exames ecograficos de 300
doentes consecutivos que recorreram ao servico
de urgéncia entre as 20 horas e as 8 horas da
manha, no periodo de 1 a 17 de novembro de
2023. Foram consideradas as varidveis: sexo,
idade, data de admissio, motivo de ida ao servico
de urgéncia, triagem, encaminhamento de outro
hospital, motivo para realizacao de ecografia, tipo
de ecografia, diagnodstico ecografico, tempo entre
o pedido do exame e a sua realizacio, tempo entre
a realizacio do exame e as 8 horas da manha,
orientacio apds a ecografia, outros exames
imagiologicos, diagnostico final, orientagao final
do doente, readmissao no servico de urgéncia.
Resultados:  Foram  realizadas 384  ecografias
que permitiram orientar ou excluir patologia
em 91,7% dos doentes. Os restantes doentes
realizaram  tomografia computorizada para
melhor esclarecimento do quadro, totalizando
29 exames. Assistiu-se 2 uma taxa de readmissio
de 7,5%, considerando doentes apenas sujeitos
a avaliacio ecografica na sua primeira ida ao
servico de urgéncia.

Conclusao: Foi potencialmente evitada a realizagio
de um ndmero significativo de tomografias
computorizadas devido ao acesso aos exames
ecograficos durante o periodo noturno, o que
agilizou a orientagio dos doentes e minimizou
riscos desnecessarios, como a exposi¢io a doses
elevadas de radiacio ionizante.

Palavras-chave
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Introduction

In Portugal, there is currently a high daily number of hospital
emergency department visits."” Additionally, there has been
a continued increase in the number of imaging exams
performed in emergency departments, particularly computed
tomography (CT).> This uses a significant dose of ionizing
radiation, which can have negative health consequences,
especially for patients who undergo this imaging method
unnecessarily.! Furthermore, the option of petforming

CT in the emergency department has been boosted by
the advent of teleradiology. The reasons for its increased
relevance in clinical practice are numerous,” whether due
to the inability to meet the needs of a given area,® or from
the perspective of collaboration in the interpretation of
complex cases. Teleradiology should represent a resource,
sometimes complementary, and should not replace the on-
call radiologist.”® However, this has not been the case in most
national hospitals, particularly during the night shift.”!
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Our tertiary center ensures the physical presence of
radiologists 24 hours a day, 7 days a week,'" with pediatric
radiologists available through a preventative regimen
between 8pm and 8am." This allows the discussion with
a medical imaging specialist about the most appropriate
exam for the patient’s clinical situation, who will be present
to perform and adapt the protocol of each exam.'®*™ Tt is
also worth noting the possibility of performing operator-
dependent exams, such as ultrasound, in the emergency
department during the night. This prevents patients from
having to wait for the radiologist to arrive the next morning
for an ultrasound, or from undergoing another imaging exam
less appropriate to their clinical situation, but available via
teleradiology, providing information even during the night.
However, there may be disadvantages to the operation of
the Imaging department, since radiologists who work night
shifts are unavailable to work shifts the following day and,
in addition, night work is associated with greater exhaustion
and a greater risk of burnout among professionals.'®

To date, there is no national analysis that characterizes
the importance of ultrasound examinations in the
aforementioned context. For this reason, this study aims
to understand the impact that ultrasound examinations
performed at night (from 8pm to 8am the following day)
in the emergency department have on patient management,
specifically the number of patients for whom, using only this
imaging technique, it was possible to establish a therapeutical
plan or rule out any pathology. Furthermore, we also aim
to determine the number of patients for whom, despite
ultrasound examinations, CT scans were still necessary, being
unable to avoid exposure of patients to ionizing radiation. As
a secondary objective, we also intend to determine whether
the requested ultrasound examinations are consistent with
the indications for this imaging technique.

Materials and Methods

An observational, retrospective, and longitudinal study was
conducted. The aim was to analyze ultrasound examinations
performed on patients who visited the Emergency
Department (ED) of this tertiary center during the night,
that is, between 8pm and 8am the following morning. Only
examinations originating from the ED were evaluated,
and any requests deriving from internal emergencies wete
excluded. The time period considered corresponded to
November 1, 2023, through November 17, 2023, inclusive,
including minors and pregnant women, for a total of 300
patients.

The variables were collected from the SClinico clinical record
program and the SiiMA Vision® imaging management
platform. The variables included in this study, stored in a
Google Sheets database, were the following: sex, age, date
of admission, reason for ED visit, priority level assigned
in the initial ED triage (according to the Manchester
Ttiage System),'® referral from another hospital, clinical
suspicion/reason for ultrasound examination, type of
ultrasound examination performed, diagnosis indicated by
the ultrasound examination, time of the examination, time
elapsed between the ultrasound request and its performance,
time elapsed between the ultrasound examination and 8am
the following morning, post-ultrasound orientation, other
imaging examinations the patient was submitted to, final
diagnosis, final patient orientation and readmission to the
ED.

Reasons to go to ED were organized into several groups:
gastrointestinal pathology, urinary pathology, traumatic

pathology, scrotal pathology, breast pathology, joint pathology,
soft tissue pathology, vascular pathology, gynecological
pathology, salivary gland pathology, and thoracic/respiratory
pathology.

The type of ultrasound examination performed corresponds
to the anatomical areas targeted in the examination:
upper abdominal ultrasound, soft tissue ultrasound, renal
and adrenal ultrasound, pelvic ultrasound (suprapubic),
bladder ultrasound (suprapubic), scrotal ultrasound, breast
ultrasound, salivary gland ultrasound, joint ultrasound,
thoracic ultrasound, eFAST (Extended Focused Assessment
with Sonography in Trauma).

The diagnosis indicated by the ultrasound examination was,
after analysis of the respective reports, coded as “it allows
exclusion of pathology or therapeutical orientation” and “it
indicates the need for additional studies”, due to the inability
to exclude pathology or provide orientation.

Regarding the waiting times between the ultrasound
request and its performance, and subsequently between the
ultrasound and 8am the following morning, an analysis was
carried out taking into account two subgroups: from 8pm
to 2am the following morning and from 2am to 8am. This
division is justified by the institution’s ED protocol for
adult patients, establishing that only emergent situations of
“suspected testicular torsion,” “acute abdomen” and “trauma
with strong suspicion of thoracoabdominal traumatic injury”
are subject to ultrasound evaluation between 2am and 8am."’
Other imaging tests performed on the patient included
Computed Tomography (CT) scans, with or without the use
of contrast, and CT scans in the scope of Neuroradiology
and radiographs were excluded, as the latter do not need to
be reported and, therefore, are not required to be analyzed
by a radiologist.

The final diagnosis reached corresponds to the coding
performed in the SClinico in the emergency episode,
available from a list of codes based on the ICD-10-CM/
PCS (International Classification of Diseases 10th Revision-
Clinical Modification/Procedure Coding System).'®
Orientation after the ultrasound examination and the final
orientation of the patient include the alternatives “discharge”
with possible referral for external consultation, “admission”,
“transfer to other hospitals”, “home hospitalization unit”,
“CT scan” (the latter only in the case of orientation after the
ultrasound examination).

Readmission to the ED was assessed only for patients
discharged without requiring any imaging exam other than
ultrasound. For this purpose, the patient’s return to the ED
within 1 month of discharge with symptoms similar to those
presented at baseline or worsening of these symptoms was
considered.

The reason to perform ultrasound on each patient, in the
case of adult patients, was analyzed and compared with
the hospital’s internal document regarding indications for
ultrasound in the emergency department.'” In the case of
pediatric patients, it was compared with the indications found
in the literature.”**?! This comparison sought to clarify the
percentage of ultrasounds requested that respected the
current protocol, as well as which patients would eventually
have their diagnosis clarified by CT if teleradiology were only
available during the night.

Data relating to pediatric patients were analyzed separately,
since radiologists in this care context are on standby at night."?
Statistical analysis was carried out using IBM SPSS Statistics
® (version 29). The frequency and petcentage of each
categorical variable and the mean and standard deviation of
each continuous variable were determined.



Results

In demographic terms, it was observed that, out of the
300 patients analyzed, 164 (54.7%) were female and 136
(45.3%) were male. The mean age was 56.4 £ 23.2 years
(mean * standard deviation). A total of 285 adult patients
were observed, 218 of whom between 8pm and 2am and
the remaining 67 between 2am and 8am. Fifteen pediatric
patients were observed.

Regarding the number of patients who went to the ED of
this tertiary institution and had to undergo an ultrasound
examination at night, that is, they could have been triaged and
evaluated before 8pm, but their ultrasound examination was
performed after 8pm and until 8am the following morning,
it corresponded to 17.6 £ 4.3 (mean * standard deviation)
per night.

Their priority, according to Manchester triage, was mostly
considered “Urgent” in 215 (71.7%) of the cases. There were
also 71 (23.7%) cases classified “Very Urgent”, 13 (4.3%)
“Not Very Urgent” and 1 (0.3%) “Emergency”.

The main reason for going to the ED was gastrointestinal
pathology, a total of 130 (43.3%) cases, followed by urinary
pathology with 86 (28.7%) cases and traumatic pathology
with 30 (10%) cases. The remaining ones included vascular
pathology with 17 (5.7%) cases, scrotal 15 (5%) cases, soft
dssue 9 (3%) cases, joint 5 (1.7%) cases, thoracic/respiratory
3 (1%) cases, mammary 2 (0.7%) cases, salivary glands 2
(0.7%) cases and gynecological 1 (0.3%) case.

There were 31 (10.3%) patients referred from other hospitals,
4 of whom were pediatric patients. The hospitals of Aveiro
and Seia stand out, both responsible for referring 5 patients to
our center. The remaining hospitals of origin of the patients
included non-NHS hospitals (4), the hospitals of Guarda (3),
Mealhada (3), Leiria (2), Viseu (2), Castelo Branco (2), Braga
(1), Caldas da Rainha (1), Pombal (1), Figueira da Foz (1) and
Sao Francisco Xavier (1).

A total of 384 ultrasound examinations were requested
in the ED during the period covered by this study. Their
distribution according to the different anatomical areas can
be seen in Fig. 1.
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Figure 1— Distribution of ultrasound examinations by anatomical area.
Legend: eFAST - Extended Focused Assessment with Sonography in Trauma.

Among adult patients, ultrasound examinations were
performed on 218 patients between 8pm and 2am, and
the reason for the examination was consistent with the
department’s instructions in 92.7% of cases. Of the 67
patients observed between 2am and 8am, only 37.3% met the
criteria for emergent ultrasound: 3 patients with suspected
testicular torsion, 20 with suspected acute abdomen and 2
trauma patients with a strong suspicion of thoracoabdominal
injury. Of the remaining patients evaluated between 2am and
8am, although they had no indication for emergent ultrasound,
85.7% still met the criteria for ultrasound, according to the

hospital document. Considering all adult patients undergoing
ultrasound, only 7.7% did not comply with the instructions
in the ED document, the main reason to perform ultrasound
in these patients being “isolated nonspecific abdominal pain”
(10 patients).

In the case of pediatrics, 15 patients underwent ultrasound
examinations, and the reason to perform them was considered
approptiate in all cases.'®!%

The waiting time between the request for the ultrasound
examination and its performance was 1 hour and 21 minutes
+ 1 hour and 13 minutes (mean * standard deviation) for
adult patients and, for pediatric patients, 55 minutes * 46
minutes (mean * standard deviation). Taking into account
only the period from 8pm to 2am the following morning, this
waiting time was 1 hour and 1 minute * 39 minutes (mean
* standard deviation), and in the period from 2am to 8am
it corresponded to 2 hours and 28 minutes £ 1 hour and
50 minutes (mean * standard deviation). Regarding the time
clapsed between the ultrasound examination and 8am the
following morning, when the radiologist would start work
on a day shift, this corresponded to 7 hours and 31 minutes
* 3 hours and 24 minutes (mean * standard deviation) in
adult patients and 8 hours and 23 minutes = 1 hour and 50
minutes (mean * standard deviation) in pediatric patients.
In the period from 8pm to 2am, it was on average 9 hours
and 3 minutes * 1 hour and 47 minutes (mean * standard
deviation), and between 2am and 8am, it was 2 hours and
22 minutes £ 2 hours and 35 minutes (mean * standard
deviation).

The diagnosis indicated by ultrasound allowed the exclusion
of pathology or the possibility of therapeutic management in
275 (91.7%) patients. This group includes 24 of the 30 trauma
cases, where eFAST allowed patient orientation without the
need for CT, requiring hospitalization for 5 of them, while
the remainder were discharged. Also included are cases
where ultrasound was the diagnostic method considered
the first-line imaging exam, namely in cases of suspected
acute scrotum (15),%% deep vein thrombosis (16)* and in
cases of pathology in pediatric patients (14)."2"*" Of these
latter, 5 cases were both pediatric and suspected of scrotal
pathology; thus, the total number of patients evaluated solely
by ultrasound and in which this imaging method can be
considered the gold standard was 40 (13.3%).

The remaining 25 (8.3%) patients, including only 1 pediatric
patient, required further study using one or more CT scans,
totaling 29 examinations. The distribution of the CT scans
performed by anatomical region is described in Fig, 2.

APCT 1

Thorax CT
AP Angio CT
5 Thorax Angio CT
5
@
S Pelvic girdle CT 2
Pelvic CT

Elbow CT

Uro CT 1

CT,n

Figure 2 — Distribution of CT scans by anatomical area.
Legend: CT - computed tomography; AP-CT - abdominopelvic computed
tomography; Uro-CT - urinary tract computed tomography.



Orientation provided by the ultrasound examination, as well
as the final patient orientation, are explained in detail in Table
1.

Final diagnosis given to the patient in the emergency episode
can be found in Table 2, as well as its more detailed version,
available in the appendix.

Table 1 — Orientation after ultrasound examination and final otientation
of patients.

Orientation after ultrasound Number of patients

CTr 25
Discharge 199
Referral to outpatient visit 11
Hospitalization 71
Transfer to another hospital 4
Home hospitalization 1

Final Orientation Number of patients

High 205
Referral to outpatient visit 11
Hospitalization 87
Transfer to another hospital 7
Home hospitalization 1

Legend: CT - computed tomography

Table 2 — Final diagnosis of patients, based on the ICD-10-CM/PCS code
assigned in the ED episode.

Diagnosis Number of patients
Disease (NOS) 132
Genitourinary 77
Gastrointestinal 36
Osteoarticular 22
Cardiovascular 9

Pulmonary 4

Other 20

Fifteen patients were readmitted to the ED, representing 7.5%
of the patients discharged requiring no imaging exam besides
the ultrasound. None of these patients can be considered
to have had a misdiagnosis on their first visit to the ED, as
the ultrasound exams performed upon readmission showed
findings overlapping those obtained on first admission.

Discussion

The main objective of this study was to understand the role
of ultrasound examinations performed in the Emergency
Department during the night shift at our tertiary center.
The sample analyzed showed that in most patients requiring
imaging assistance, ultrasound proved to be an adequate
resource for diagnostic assistance and case management,
particularly in 91.7% of patients.

The adult patients included in this study had to wait on
average 1 hour and 21 minutes for the requested ultrasound
to be performed, a factor that contributed to the increased
length of their stay in the ED. Contrary to expectations,
the average waiting time for the ultrasound was longer
between 2am and 8am (2 hours and 28 minutes), when only
emergency ultrasounds were recommended, compared to
the period between 8pm and 2am (1 hour and 1 minute).
This result can be partly explained by the high percentage
of ultrasounds without an emergency indication performed

between 2am and 8am (62.7%), as a large number of these
were performed just a few minutes after 2am. They may
represent an extension of the work that the radiologist had
been performing since 8pm, prolonging the evaluation of
non-necessarily emergency cases beyond 2am. In the case of
pediatric patients, they had to wait an average of 55 minutes
to have the ultrasound, and this waiting time included 45
minutes the radiologist required to arrive at the ED, while
on standby."?

Therefore, performing additional laboratory or imaging tests
is associated with an increase in the length of patient stay
in the ED before discharge or admission.”* However, the
long waiting time between the exam and 8am the following
morning, when the daytime radiologist would be on duty,
highlights the importance of the radiologist being physically
present during the night shift: it prevents longer waiting times
and speeds up patient counseling during the early morning
hours, which helps reduce overcrowding in the ED. If the
radiologist were not present, considering the night shift as
a whole, patients would have to wait an average of 7 hours
and 31 minutes for an ultrasound, including cases (13.3%)
in which ultrasound is the first-line exam. If CT were to be
performed, reported in teleradiology, this waiting time would
not be as long. However, in this case, it would be necessary to
consider the risks of this imaging method, namely exposure
to ionizing radiation and potential adverse reactions to the
contrast agent used in the case of contrast-enhanced CT
scans, which were successfully avoided here. Furthermore,
it could delay CT in patients with a more robust or urgent
indication for this exam.

The use of eFAST in the emergency room for trauma
management allows for rapid, noninvasive patient
management, potentially altering the initial plan, obviating
the need for CT.?” It does not exclude CT in all cases, as
our study results illustrate. However, only 6 of these patients
required CT, allowing eFAST to advise the remaining 24.
Twenty-nine CT scans were performed on 25 patients who had
undergone ultrasound prior to the CT scan, a relatively small
number for the time period analyzed. Having a radiologist
present during the acquisition of these images offers
several advantages, including the ability to adapt the exam
immediately after viewing suspicious findings that benefit
from contrast administration for better characterization. This
prevents the patient from having to return to the imaging
department later on and undergo ionizing radiation again
to complete the study. Furthermore, the physical presence
of the radiologist makes it possible to have a direct dialogue
with the patient and also with the requesting professional in
the ED, both in determining the most appropriate imaging
technique and in discussing the results, promoting greater
integration of care.”® This discussion assumes even greatet
importance in the case of imaging findings that support
a diagnosis that requires urgent management, since the
radiologist can quickly inform the requesting professional,
even before the report is completed, a practice commonly
referred to as “wet reads”,”” and which would hatdly be
possible in the context of teleradiology.

The low number of readmissions (7.5%) observed in patients
who only underwent ultrasound evaluation, considering
a relatively long period after discharge, and on whom no
diagnostic failure was observed on the first admission,
demonstrates the effectiveness of ultrasound. However, the
number of readmissions may be underestimated, as patients
may have sought and/or undergone examinations at a
healthcare institution other than our center, or may have died



during the time period considered for readmission, aspects
not considered in this analysis.

Through the analysis performed, it was possible to determine
that 278 patients (92.7%) had a valid reason to undergo
ultrasound examination according to hospital guidelines and
as described in the literature, in the case of pediatric patients.
Even so, there is room for improvement, highlighting the role
of the radiologist in assessing the adequacy of the requested
examinations, secking to participate and contribute to the
patient’s investigation plan, particularly with their specific
knowledge in imaging diagnosis." These 278 patients include
the 25 cases of patients who, after undergoing ultrasound,
required CT for better characterization and diagnosis of the
condition. Thus, it is estimated that a considerable number of
CT scans were avoided, which would have been performed
on many of these patients if teleradiology had only been
available during the night. This considerable number of CT
scans that were avoided, combined with the fact that most
patients were advised solely based on the ultrasound, supports
the importance of access to ultrasound examinations during
the night period in the ED, allowing the best care to be
offered to patients in light of current scientific evidence,
namely by minimizing exposure to ionizing radiation and the
associated risks.

Although these variables were not evaluated in the study, the
radiologist’s physical presence also allows for examinations,
particularly ultrasounds, to be performed on hospitalized
patients who cannot travel to the imaging department,
such as intensive care patients, unstable patients or patients
undergoing isolation measures. This is, therefore, a variable
to consider in future studies focusing this topic.

This study has limitations, some of which have already
been mentioned above. The fact that it analyzed a period
encompassing only 17 days in November 2023 constitutes
another limitation. It would be interesting to analyze a longer
period of time to obtain a more reliable extrapolation of the
results obtained to the actual day-to-day operations of this
tertiary center. There was a lack of information recorded in
the SClinico regarding the reason for transferring patients
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from other hospitals to this institution. Most cases did not
have any information recorded to justify their transfer, and
only in one case, out of a total of 31 patients in this situation,
was it possible to determine that the transfer was explicitly
due to the need for an ultrasound examination, which the
referring hospital did not offer during the night shift. In terms
of the diagnostic coding available in the emergency episode,
an overuse of the term “Disease, NOS” was noted since in
a significant percentage of cases, the diagnosis was explicitly
stated in the SClinico record, but was not subsequently coded
in the appropriate location using ICD-10-CM/PCS terms.
This issue was particularly observed in the context of patients
seen by the General Surgery specialty, which may have led
to an underestimation of some final diagnoses, notably
the diagnosis of “acute pancreatitis.” Given that, at our
institution, there is no period without nocturnal ultrasound
examinations for comparison, it is not possible to attempt to
“quantify” the reduction in teleradiology examinations.

Conclusion

This study concluded that 91.7% of patients who visited the
Emergency Department of this tertiary institution during
the night shift received appropriate imaging orientation
using ultrasound examinations, and that only 29 CT scans
were required during the period under analysis, including
patients who previously underwent ultrasound. The low
readmission rate (7.5%), with no diagnostic errors, reinforces
the effectiveness of ultrasound.

Although not quantifiable, we believe that the ability
to perform ultrasound examinations in the Emergency
Department during the night shift has avoided a significant
number of CT scans.

Therefore, we conclude that having a radiologist on duty
during the night shift and access to ultrasound examinations
during the same period provide added value to the ED.
Reducing unnecessary risks to patients and streamlining
patient orientation, while minimizing waiting times, are
factors that contribute to better care delivery in the ED.

Consideragies éticas: Este estudo foi aprovado pela Comissao de Etica da
Unidade Local de Satde de Coimbra e pela Comissio de Fitica da Faculdade
de Medicina da Universidade de Coimbra.

Ethical considerations: This study was approved by the Ethics Committee of
the Coimbra Local Health Unit and by the Ethics Committee of the Faculty
of Medicine, University of Coimbra.
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Annex — Final diagnosis of patients, based on the ICD-10-CM/PCS code assigned in the ED episode.

Diagnosis

Number of patients

Disease (NOS)

132

Genitourinary

77 Pulmonary

Acute pyelonephritis

Renal colic

Cystitis

Epididymo-orchitis
Testicular pain

Hematuria

Utinary tract infection (UTT)
Renal failure

Acute prostatitis

Kidney transplant complication
Urinary retention

Testicular torsion

Testicular neoplasm
Hydrocele

Salpingitis

20 Pleural effusion

17 Bacterial pneumonia
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Other

—
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[\
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Fall

Fever

Sepsis

Thyroid Disorder

Lower Limb Cellulitis

Breast Implant Complication
Chronic Pain

Elevated LDH

Subdural hemorrhage
Hyperkalemia

Nephrostomy catheter infection
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Lymphoid leukemia

Gastrointestinal

SN
(e}

Acute myeloid leukemia

Gastroenteritis and colitis
Acute pancreatitis
Abdominal pain
Cholestone disease

Liver cirrhosis
Constipation

Acute abdomen
Ulcerative colitis

Acute appendicitis
Duodenal ulcer with perforation
Gastritis

Ogilvie syndrome

Acute viral hepatitis
Cholangitis

Fatty liver

Malaria
Parotitis

Tumor lysis syndrome
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lactate dehydrogenase.
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Osteoarticular

22

Biomechanical Injury
Low Back Pain
Fracture

Septic Arthritis
Acute Osteomyelitis

Leg Injury

Cardiovascular

Thrombophlebitis

Localized edema

Heart failure

Hypertension (primary)

Deep vein thrombosis
Pulmonary thromboembolism

Lymphedema
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Legend: NOS - not otherwise specified; NS - not specified; LDH -
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