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Abstract 
Aconite poisoning has been reported in previously published literature and 
case reports. It may occur due to accidental consumption of aconite tubers or 
when it is used in medicinal preparations. In this case report we describe a 
case of aconite poisoning in a primary case of anxiety disorder, after use of 
herbal medicine. He gave history of consumption of herbal remedy with ho-
ney from folk medicine with unknown content. Our patient presented with 
symptoms of vomiting, diarrhea, numbness and dizziness that are common 
symptoms of aconite poisoning. The management was mainly supportive care 
depending on the symptoms. Our patient recovered after 30 hours, probably 
due to slow elimination of the metabolites overtime. Our case represents one 
case where poisoning was not due to wrong consumption but due to 
drug-drug interaction. It is important that physicians should take drug inte-
ractions into consideration while prescribing drugs and also educate patients 
regarding the same. 
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1. Introduction 

Traditional or herbal medications have become an essential part of alternative 
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medicine. Although the common perception for taking such medications is 
usually to avoid adverse effects of allopathic medicine, there is a lack of safety 
information. With an increase in the use of herbal medications, an increase in 
reporting of adverse events has been observed [1]. These adverse events have 
been observed due to various reasons like quality issues, poor quality herbal ma-
terial, incorrect or misidentified herbs, incorrect processing methods, supply of 
adulterated, or contaminated herbs or product [2]. The attributing factor in this 
is poor regulation of manufacture and sale of herbal products. Also, patients 
usually self-medicate on these products which can also be dangerous. 

Aconite poisoning has been reported in previously published literature and 
case reports. It may occur due to the accidental consumption of aconite tubers 
or when it is used in medicinal preparations. In Asia, aconite roots are com-
monly used in traditional or herbal medicine as analgesic, anti-inflammatory, 
and cardiotonic agents [3]. Although these are properly processed to reduce the 
amounts of toxic alkaloids, aconite poisoning has been reported with the use of 
these preparations. The management is mainly supportive with monitoring of 
vital parameters. Inotropic therapy may be used to overcome hypertension and 
atropine for bradycardia. 

In this case report, after obtaining the verbal consent of the patient we de-
scribe a case of aconite poisoning in a primary case of anxiety disorder, after the 
use of herbal medicine. 

2. Case Report 
2.1. Complains and Clinical History 

A 27 years old, male patient presented to the emergency room on 5th March 
2020, at 5 pm with complains of dizziness and vomiting for past one hour. He 
gave history of consumption of herbal remedy with honey from folk medicine. 
The content of this herbal remedy was not known. After an hour of using it, he 
developed tingling sensation in the tongue and blurry vision and perioral 
numbness. Soon he started feeling dizziness. The patient also complained of vo-
miting and diarrhea. Vomiting more than 8 episodes and had mainly undigested 
food while he had 3 episodes of diarrhea. 

There were no complains of abdominal pain, constipation, shortness of 
breath, chest pain, orthopnea. No change in urine color, amount, odor or fre-
quency was seen. 

2.2. Past History 

The patient was a known case of anxiety disorder and was on fluoxetine 20 mg 
once daily and olanzapine 2.5 mg once daily. The patient didn’t have any past 
history of allergy to food or drug. Vaccination history was complete, according 
to Saudi Vaccination schedule. There was no history of recent blood transfusion. 
No any significant past surgical history. He is living in a family house with an 
average income. He is on regular family diet.  
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2.3. Clinical Examination 

The patient was conscious, alerted and well-oriented. On examination, he was 
hypotensive with blood pressure of 92/43 mm of Hg and a mean arterial blood 
pressure of 59. Pulse rate was 58 beats per minute with a regular rhythm. Heart 
sounds were normal with no added sound. Chest was clear with a respiratory 
rate of 25 per minute.  

Abdomen was soft and lax with no tenderness or organomegaly on palpation. 
Scar mark of appendectomy was present. No focal neurological deficit was seen. 

2.4. Toxicological Findings 

The Aconitum alkaloids can be extracted from the serum, urine and even vomit. 
After extraction and purification procedures of Aconiturn alkaloids, they were 
quantitated using Multiple Reaction Monitoring chromatography. Figure 1 
shows the findings from measurements of the samples. The main alkaloid ob-
served among all samples was Aconitine with an intensity of almost 6600 cps; 
Methylyaconitine, Mesaconitine, and Hypaconitine were also detected (Figure 
1). 

After seeing these symptoms and signs, we suspected a poisoning case. After 
collecting and amount of samples brought to emergency department and send 
later to toxicology lab, the examination showed aconite substance along with 
other substances. 

 

 
Figure 1. MRM chromatograms detecting Aconitine concentration in the sample (spike). 
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2.5. Management 

The management of this patient was mainly supportive care. Atropine 0.5 mg 
was intravenous administrated as long as the heart rate was below 45 beats per 
minutes. To manage hypotension, 2-liters of normal saline were started along 
with epinephrine 0.5 mcg. For bradycardia, atropine 0.5 mg was given for two 
times after cardiology consultation. 

There was no need for a lavage given that the patient had more than 8 epi-
sodes of vomiting in addition to episodes of diarrhea. 

Hypotension and bradycardia kept fluctuating for up to 28 hours after admis-
sion. Soon after it started it remained stable, with blood pressure of … and heart 
rate of … 

2.6. Recovery/Follow-Up 

One week after, the patient returned to the outpatient department (OPD) where 
all check-up investigations were normal and vitally stable with unremarkable 
ECG findings. 

3. Discussion 

Aconite tubers have been used in traditional medicine in China, Japan, Nepal, 
and India. Poisoning to aconite usually occurs due to either the consumption of 
the wild Aconitum plant or inappropriate use of these traditional/herbal medi-
cations [3]. Few reports on aconite poisoning were reported in the literature. 
Chan et al. reported three cases of aconite poisoning [4]. The usual presentations 
in these cases were hypotension, bradycardia, abdominal pain and generalized 
weakness. Perioral numbness, abdominal cramping and repeated vomiting were 
seen in only one case. The patients were treated with activated charcoal, ino-
tropes and fluids. Another case report by Brunette et al. mentioned a case of 
aconite poisoning who presented with vomiting, weakness numbness, hypoten-
sion, and bidirectional ventricular tachycardia [5]. Panda et al. reported a case of 
overdose of Ayurvedic drug containing aconite who presented with vomiting, 
numbness, hypotension and bradycardia [6]. 

Aconitine and related alkaloids that are found in the Aconitum species are 
known to be highly toxic especially the roots and tubers. Aconitine is known to 
bind with high affinity to the open state of the voltage-sensitive sodium channels 
and blocking its inactivation. This results in sustained depolarization and pre-
vents excitation of the cells. The consequence of this effect is seen in cell mem-
branes of tissues of myocardium, nerves, and muscles, resulting in cardiotoxicity 
and neurotoxicity [7]. The most important effect on heart is arrhythmia, due to 
alteration sodium channels. This effect has been known for long; since Aconitine 
induced arrhythmia in animal models have been used in evaluation of an-
ti-arrhythmic drugs [8]. It also results in activation of the ventromedial nucleus 
of the hypothalamus which suppresses cardiovascular system and presents as 
hypotension and bradycardia. The neurological effects are due alteration of so-
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dium channels which results in blocking of neurotransmission, and presented as 
numbness or tingling sensation [9]. Aconitine also increases the contractions of 
ileum due to release of acetylcholine which results in abdominal pain and diarr-
hea [10]. 

Aconite roots are rapidly absorbed from gastrointestinal tract. Hence, a short 
interval is observed in consumption and appearance of symptoms. This usually 
ranges from 10 - 20 minutes. The metabolisms of aconitine are predominantly 
through hydrolysis catalyzed by esterase. It also undergoes O-demethylation and 
other synthetic reactions which are catalyzed by cytochrome CYPP450 enzymes. 
The major CYP450 enzyme involved is CYP3A4 and minor CYP1A1 and 
CYP1A2. Our patient presented with history of appearance of symptoms one 
hour after the consumption of herbal remedy. He was also taking regular fluoxe-
tine an anti-anxiety medication. Fluoxetine, a selective serotonin reuptake inhi-
bitor is a potent inhibitor of CYP2D6, while its metabolite norfluoxetine is a 
moderate inhibitor of CYP3A4 and weak inhibitor of CYP1A2 [11]. It is possible 
that this drug interaction resulted in inhibition of metabolism of Aconitine 
which resulted in accumulation of the compound and thus poisoning. The me-
tabolites thus formed are eliminated by the kidney [10]. 

This present case poisoning was not due to improper consumption but due to 
medications interaction. The patient presented with symptoms of vomiting, di-
arrhea, numbness and dizziness. These are some common symptoms on presen-
tation of aconite poisoning as discussed above. Previous case reports have also 
mentioned arrhythmia as an important clinical feature; our patient didn’t de-
velop any arrhythmia. Though absorption of aconite occurs within 10 minutes in 
case of poisoning, our patient presented with symptoms after an hour. The 
possible reason for this could be due to inhibition of metabolism as discussed 
above. The management of aconite poisoning is mainly supportive depending on 
symptoms. There is no specific antidote. Since our patient was hypotensive, we 
started him on fluids. And to maintain blood pressure inotropic agent epineph-
rine was started. Atropine was given to counteract bradycardia. Close monitor-
ing of vital were done. The vital kept fluctuating for up to 30 hours. After that 
patient slowly recovered with stable vitals, ECG also showed normal rhythm. 
The recovery time for patients with mild poisoning of aconite poisoning is 
usually 1 - 2 days [6]. Our patient similarly recovered after 30 hours, probably 
due to slow elimination of the metabolites overtime. 

4. Conclusion 

The use of herbal medication is quite common these days. With the common be-
lief that these drugs are safe, patients usually tend to self-medicate. This usually 
leads to overdose and thus poisoning and such cases have been reported in past. 
Our patient represents one case where poisoning was not due to wrong con-
sumption but due to drug-drug interaction. It is important that physicians 
should take drug interactions into consideration while prescribing drugs and al-
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so educate patients regarding the same. It is also important that the sale and 
safety of herbal medications should be properly regulated so as to ensure safety 
of these medications. 
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Abstract 
Background: Patients with severe hypertensive brainstem hemorrhages have 
poor prognoses if they only receive conservative medical management. In 
contrast, aggressive operative interventions may decrease the morbidity and 
mortality in such patients. These operative treatments include craniotomy for 
evacuation of the hematoma, stereotactic positioning, and neuronavigation-
al-guided hemorrhage puncture and drainage. Here, we report a novel and 
relatively simple procedure to achieve satisfactory outcomes in a patient with 
a brainstem pontine hemorrhage. Case Presentation: A 53-year-old man 
who was diagnosed with brainstem pontine hemorrhage. On hospital day 6, 
he underwent CT-guided, virtual stereotactic puncture and catheter drainage 
of this brainstem pontine hemorrhage. Medical treatments were continued 
after this procedure. On postoperative day 16 (hospital day 22), the patient 
was discharged from the hospital, awake and able to answer questions appro-
priately. Muscle strengths were grades V and IV for the left and right extrem-
ities, respectively. The patient was continued with active rehabilitation and 
achieved a Barthel index of 85 points at one month after the percutaneous 
drainage procedure. Conclusion: CT-guided, virtual stereotactic percutane-
ous transcranial puncture and catheter drainage for brainstem pontine he-
morrhages has obvious potential advantages and offers a possible alternative 
to achieve the best outcomes with minimal operative trauma compared to 
open microcraniotomy. 
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1. Background 

Patients with severe hypertensive brainstem hemorrhages have poor prognoses if 
they only receive conservative medical management. In contrast, aggressive 
operative interventions may decrease the morbidity and mortality in such pa-
tients. These operative treatments include craniotomy for evacuation of the he-
matoma, stereotactic positioning, and neuronavigational-guided hemorrhage 
puncture and drainage. Here, we report a novel and relatively simple procedure 
to achieve satisfactory outcomes in a patient with a brainstem pontine hemorr-
hage.  

2. Case Presentation 

A 55-year-old male was admitted to our hospital on September 29, 2019, due 
to the sudden onset of a coma of 2 h duration. He had a history of hyperten-
sion but was non-compliant with taking his medication for this condition. The 
patient had no reported prior history of neurosurgical intervention. The ad-
mission evaluation documented a comatose man with a Glasgow Coma Scale 
(GCS) score of E1TV3. The patient’s pupils were unresponsive to light and had 
diameters of 1 mm and 2 mm for the right and left eyes, respectively. His vital 
signs were as follows: heart rate of 110 beats/min, blood pressure of 175/100 
mmHg, respiratory rate of 16 breaths/min, and a temperature of 38.5˚C. He 
withdrew his left but not right extremity to pain stimulation. A pathologic Ba-
binski sign was induced bilaterally. Computed tomography (CT) on the day of 
admission showed a brainstem pontine hemorrhage (Figure 1(a)). He was 
treated with mechanical ventilation, conservative medical management. 

On hospital day 6, the patient was still in a coma with a persistent GCS score 
of E1TV3. He still required mechanical ventilation. Muscle strength tests re-
vealed horizontal movements to the left extremity and slight flexion to the right 
extremity with pain stimulations. On the same day, a CT was repeated and 
showed a brainstem pontine hemorrhage (Figure 1(b)), for which he underwent 
CT-guided, virtual stereotactic puncture and catheter drainage of this brainstem 
pontine hemorrhage. 

Surgical Procedure 

The baseline of the brain CT scan was from the supraorbital ridge to 2 cm below 
the external occipital protuberance. The middle level of the pontine hemorrhage 
was selected as the horizontal positioning plane (Figure 1(c)). The central loca-
tion of the brainstem hemorrhage is labeled as point B in the CT images. The 
proximal skin puncture site was inferior and posterior to the occipital mastoid; 
the pathway of puncture was aimed at the center point of brainstem hemorrhage 
and was designated as point A on the CT images. The distal site was lateral to the 
supraorbital ridge in the contralateral temporal area and is designated as point C 
and could be adjusted by the site labeled as “MARK” (Figure 1(d)). Point A and 
point B were marked on the head. The distances between the points were meas-
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ured and labeled as AB, DA, and EC. Based on stereotactic theory, horizontal 
and vertical lines for punctures (horizontal and vertical planes) were marked on 
the skin with respect to the above-mentioned puncture lines. The depth of 
puncture (distance of AB) was then calculated. According to the horizontal and 
vertical planes, a drainage catheter with a diameter of 3 mm was inserted along 
the puncture path into the hemorrhage. Approximately 3 mL of blood was ob-
tained using a slight negative-suction pressure. Extraventricular drainage was 
also applied simultaneously. A postoperative head CT showed a substantial de-
crease in the size of the pontine hemorrhage, with a satisfactory positioning of 
the drainage catheter (Figure 2(a), Figure 2(b)).  

Medical treatments were continued after this procedure. The drainage cathe-
ter was removed on postoperative day 2 when there is no bloody fluid flowing 
out. Repeat CT images on postoperative days 6 and 14 (hospital days 12 and 20) 
are shown in Figure 2(c), Figure 2(d). On postoperative day 16 (hospital day 
22), the patient was discharged from the hospital, awake and able to answer 
questions appropriately. Muscle strengths were grades V and IV for the left and 
right extremities, respectively. The patient was continued with active rehabilita-
tion and achieved a Barthel index of 85 points at one month after the percuta-
neous drainage procedure. 
 

 
(a)                  (b)                  (c)                  (d) 

Figure 1. CT on admission (a), CT before operation (b), the baseline of the brain CT scan 
was from the supraorbital ridge to 2 cm below the external occipital protuberance (c), the 
pathway of puncture AC was aimed at the center point of brainstem hemorrhage, The 
depth of puncture is AB (d). 

 

 
(a)                  (b)                  (c)                  (d) 

Figure 2. A postoperative head CT showed a substantial decrease in the size of the pon-
tine hemorrhage, with a satisfactory positioning of the drainage catheter (a) (b). Repeat 
CT images on postoperative days 6 and 14 (hospital days 12 and 20) are shown in (c) (d). 
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3. Discussion  

Intracranial hemorrhage is a serious but common disorder. Approximately 10% 
of intracranial hemorrhages are brainstem hemorrhages, which have an overall 
mortality rate of 40% - 50% [1]. Patients with more than 5 ml of bleeding are 
considered to have a severe hemorrhage. Such patients usually have poor out-
comes, with a mortality rate as high as 80% - 100% [2]. Unfortunately, medical 
conservation treatments commonly result in extremely poor prognoses in these 
patients.  

While operative treatment for severe hypertensive brainstem hemorrhages 
have achieved promising results [3] [4], the microsurgical craniotomy techniques 
to evacuate such hemorrhages are complicated and can cause significant surgical 
trauma. The high costs and need for expertise for stereotactic and neuronaviga-
tional interventions also limit their clinical applications. Hence, the develop-
ment, adoption, and experience with these new techniques in primary hospitals 
are limited and therefore reaching an optimal medical benefit/expense ratio has 
been a considerable challenge for neurosurgeons. Nevertheless, appropriate and 
relatively straightforward training of neurosurgeons has led to successful mas-
tery of the technique of lateral ventricular puncture and drainage. As such, we 
wondered whether a percutaneous transcranial puncture method could be de-
veloped and implemented to treat brainstem hemorrhages based on the findings 
of a routine head CT. From our own accumulated clinical experience, in addi-
tion to referencing the principle of stereotactic intracranial localization of le-
sions, we hypothesized that accomplishing this goal of percutaneous evacuation 
of a localized hematoma was imminently feasible. For the patient in our present 
case report, the operation was relatively straightforward, required only the 
guidance of routine head CT images, and was easily accomplished. The duration 
of the operation was only half an hour. The location of the hematoma was accu-
rately identified, the hematoma evacuated, a drain left in place, and the recovery 
and outcome of the patient was satisfactory.  

In patients with brainstem edema or hydrocephalus, lateral ventricle drai-
nage can be performed simultaneously. This combined approach may not only 
decrease markedly the increased intracranial pressure, but may also induce 
drainage of the hematoma into the ventricle. In addition, any postoperative re-
sidual hematoma can be treated with the administration of a small amount of 
urokinase through an indwelling drainage catheter into the hematoma. After 
confirming the evacuation of the hematoma on a postoperative CT, the drai-
nage catheter can be removed. Additionally, conventional treatments—such as 
mechanical ventilation, fluid control to decrease the intracranial pressure, op-
timal control of the blood pressure, analgesia/sedation, and nutritional sup-
port—should also be applied for comprehensive management of patients with 
intracranial hemorrhage treated by such a percutaneous, transcranial approach.  

In summary, minimally invasive, stereotactically directed percutaneous, tran-
scranial puncture and drainage appears to be a promising approach to treating 
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localized hypertensive brainstem hemorrhages. Before using this approach, 
however, brainstem cavernous hemangiomas, hemorrhage secondary to a tumor, 
and aneurysmal hemorrhages should be excluded preoperatively. The proximal 
skin puncture site that is inferior and posterior to the occipital mastoid should 
avoid the transverse sinus to maximize the safety of the approach. 

4. Conclusion 

CT-guided, virtual stereotactic percutaneous transcranial puncture and catheter 
drainage for brainstem pontine hemorrhages has obvious potential advantages 
and offers a possible alternative to achieve the best outcomes with minimal 
operative trauma compared to open microcraniotomy. In addition, this proce-
dure does not require any special equipment, which can facilitate its wide adop-
tion in many primary hospitals. This procedure is suitable for patients with se-
vere localized hypertensive brainstem hemorrhages and offers novel potential 
advance for managing patients with hypertensive brainstem hemorrhages. 
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Abstract 
Objective: To evaluate early prediction value of IPS combined with SchE and 
D-dimer detection for infection and survival in critically ill patients. Me-
thods: 199 critically ill patients admitted to the emergency intensive care unit 
(EICU) of our hospital from December 2018 to December 2019 were retros-
pectively analyzed, including 110 infection patients (infection group) and 89 
non-infection patients (non-infection group). According to the survival, the 
infection group was divided into death group (68 cases) and survival group 
(42 cases). The IPS, APACHE II, SOFA and SchE, D-dimer expression levels 
were detected and compared; Univariate and logistic regression analysis were 
used to evaluate the independent prognostic factors. Results: The IPS and 
APACHE II of patients in the infected group were higher than those in the 
non-infected group, the level of SchE was lower than that in the non-infected 
group, and the level of D-dimer was higher than that in the non-infected 
group (P < 0.001). IPS, SOFA, APACHE II, SchE, D-dimer, invasive mechan-
ical ventilation, septic shock, and ICU length of stay had significant influence 
on the prognosis of critically ill patients (P < 0.001). Logistic regression anal-
ysis showed that IPS (OR = 2.821, 95% CI 1.501 - 5.227), SOFA (OR = 5.078, 
95% CI 3.327 - 7.690), APACHE II (OR = 14.308, 95% CI 8.901 - 21.893), 
SchE (OR = 0.223, 95% CI 0.165 - 0.291), D-dimer (OR = 2.10, 95% CI 1.55 - 
2.85), septic shock (OR = 9.948, 95% CI 7.012 - 17.012) were independent 
factors affecting the prognosis of critically ill patients with infection (P < 
0.001). Conclusion: IPS and D-dimer expression level in infected patients 
were increased and SchE decreased significantly compared with those in 
non-infected patients, and they significantly correlated with disease severity 
of infected patients and could be early prediction for prognosis. 
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1. Background 

Critically ill infection has no strong clinical characteristics at the initial stage of 
the disease, but the disease develops rapidly and has a very high fatality rate [1]. 
Therefore, early and accurate disease diagnosis and prognosis prediction are the 
key to the prevention and treatment. However, the bacterial detection common-
ly used in clinical practice is limited due to its long detection time and poor sen-
sitivity and specificity [2]. Sequential Organ Failure Assessment (SOFA) is a 
common organ failure score [3], Acute Physiology and Chronic Health Evalua-
tion II (APACHE II) for critical disease diagnosis are significance; Infection 
probability Score (IPS) [4] is a quantitative measure of the likelihood of infec-
tion, However, the relationship between the level of infection and the other two 
scoring systems is not clear [5]. Serum cholinesterase (SchE), as a factor involved 
in acetylcholine degradation has been confirmed to be closely correlated with its 
expression level in infectious diseases [6]. D-dimer is an ideal indicator for reac-
tion of thrombin and plasmin production [7]. Relevant scholars have pointed 
out that D-dimer can be used as relevant indicators to predict the prognosis of 
sepsis, but there is still controversy at present. In this study, IPS, SchE and 
D-dimer expression levels of critically ill patients were observed to explore the 
correlation between the indicators and severe infections, and to provide refer-
ence significance for the prediction of diagnosis and prognosis incritically ill in-
fection. 

2. Materials and Methods 
2.1. Case Data 

The clinical data of 202 critically ill patients admitted to the EICU of our hos-
pital from December 2018 to December 2019 were retrospectively analyzed, 
among which 3 cases were incomplete and 199 cases were included. Including 
110 infected critically ill patients (infected group) and 89 non-infected criti-
cally ill patients (non-infected group); According to the survival prognosis of 
the infected group, it was divided into 68 cases in the death group and 42 cases 
in the survival group. The 199 patients included 109 males and 90 females. All 
patients signed informed consent forms, and this study was approved by the 
Ethics Committee of our hospital. 

Inclusion criteria: All patients were critically ill , and patients in the infected 
group met at least two of the following diagnostic criteria for infection [2]: 1) 
Positive results of blood culture or sputum culture; 2) Imaging examination re-
sults showed that the lungs and other organs were infected; 3) White blood cell 
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count should not be lower than 12 × 109/L; 4) Significant effect of antibiotic 
treatment; 5) Symptoms of fever with body temperature over 38˚C; 6) Presence 
of infectious lesions; Complete clinical data of all patients; Age ≥18 years old; all 
signed informed consent. 

Exclusion criteria: 1) patients with severe mental illness or malignant tumor; 
Serious heart, liver, lung, renal insufficiency or accompanied by metabolic dis-
eases; Serious diseases of the blood system; those who had taken immune prepa-
rations in the past half year; the duration of ICU stay was less than 24 hours. 

2.2. Clinical Data Collection 

Comprehensive clinical data to collect all the object of study, including gender, 
age, BMI, IPS [3], APACHE II, and SOFA information. IPS scale assessment 
within 24 h after diagnosis of critically ill patients, and at the same time detected, 
and recorded the patient’s basic vital signs such as blood pressure, heart rate, etc 
and then calculated the SOFA. 

2.3. Determination of SchE and D-Dimer 

5 mL peripheral venous blood was extracted from all patients on the first day of 
hospitalization, and centrifuged at 3500 r/min for 15 min (centrifugation radius 
was 10 cm) immediately. The supernatant was separated and stored in a refrige-
rator at −30˚C. Colloidal gold method was adopted [8]. 

D-dimer: 5 ml of the patient’s venous blood was extracted after admission, 
and D-dimer was determined by immunoturbidimetry. The kit adopted the 
Strumentation Labora-Tory Co., and strictly implemented the use standard on 
the kit. The normal value was less than 0.3 ng/ml. 

2.4. Statistical Analysis 

SPSS 19.0 software was used for statistical analysis. The measurement data con-
sistent with normal distribution were represented by x s± , and the comparison 
between groups was performed by independent sample T test. The count data 
were represented by percentage, and the comparison between groups was per-
formed by χ2 test. Measurement data that do not conform to normal distribution 
were represented by median (quartile) [M (QL, QU)]; Univariate analysis and 
non-conditional Logistic regression multivariate analysis were performed on 
factors affecting survival, and P < 0.05 indicated statistically significant differ-
ences. 

3. Results 
3.1. Comparison of Baseline Data between the Infected and 

Non-Infected Groups (Table 1) 

There was no significant difference in general information such asgender, age, 
body mass index (BMI) between the infected group and the non-infected group 
(P > 0.05) (Table 1). 
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3.2. Comparison of Scores of IPS, SOFA, APACHE II and Levels of 
SchE, D-Dimer Expression between Non-Infected Group and 
Infected Groups 

Score of IPS and APACHE II in the infected group was higher than that in the 
non-infected group (P < 0.001), but there was no significant difference in the 
SOFA score. (P > 0.05).The SchE expression level of the infected group was low-
er than that of the non-infected group, and the expression level of D-dimer (OR 
= 2.10, 95% CI 1.55 - 2.85) was higher than that of the non-infected group (P < 
0.001) (Table 2). 

3.3. Analysis of Factors Affecting the Prognosis of Patients in the 
Infection Group 

The results of univariate analysis showed that the IPS, SOFA, APACHE II, SchE, 
D-dimer, whether there is invasive mechanical ventilation, septic shock and 
length of stay in ICU will have a significant impact on the prognosis of critically 
ill patients (P < 0.001) (Table 3). 

3.4. Logistic Regression Analysis of Factors Affecting the  
Prognosis of Critically Ill Patients with Infection 

Logistic regression analysis had been performed, with patient prognosis (survival 
= 0, death = 1) as the dependent variable, and the statistically significant factors 
in Table 4 for the prognosis of critically ill infected patients as the independent 
variable. The independent variable was assigned as: Invasive mechanical ventila-
tion (Yes = 1, No = 0), septic shock occurred (Yes = 1, No = 0), other continuous 
variables were analyzed with actual values, the results showed: IPS (OR = 2.821, 
95% CI 1.501 ~ 5.227), SOFA (OR = 5.078, 95% CI 3.327 ~ 7.690), APACHE II  
 
Table 1. Comparison of baseline data between the infected and non-infected groups. 

Group Cases Age (year) Gender (M/F) BMI (kg/m2) 

Infected 110 69.65 ± 8.43 67/43 22.74 ± 3.82 

Non-infected 89 68.95 ± 7.91 42/47 23.36 ± 3.76 

t/χ2 - 0.939 0.978 1.508 

P - 0.346 0.345 0.151 

 
Table 2. Comparison of IPS, SOFA, APACHE II score, SchE and D-dimer expression levels between non-infected and infected 
groups. 

Group Cases IPS score SOFA score APACHE II score SchE (U/L) D-dimer (mg/ml) 

Infected 110 17.76 ± 3.56 10.26 ± 3.41 23.20 ± 4.49 3629.62 ± 298.59 4.06 ± 1.81 

Non-infected 89 12.52 ± 4.38 9.79 ± 2.40 17.29 ± 4.13 5304.89 ± 412.67 1.07 ± 0.39 

t - 8.734 1.702 8.708 30.418 56.060 

P - <0.001 0.093 <0.001 <0.001 <0.001 
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Table 3. Analysis of factors affecting the prognosis of patients in the infection group. 

Factor 
Death group  

(n = 68) 
Survival group  

(n = 42) 
t/χ2 P 

Sex (M/F) 46/22 29/13 0.306 0.608 

Age (year) 69.35 ± 8.61 69.95 ± 9.11 1.109 0.302 

BMI (kg/m2) 22.46 ± 3.52 22.82 ± 3.56 0.644 0.509 

IPS 21.75 ± 3.75 15.61 ± 3.34 9.057 <0.001 

SOFA 12.73 ± 3.47 9.24 ± 2.77 5.627 <0.001 

APACHE II 26.78 ± 4.67 21.51 ± 4.31 5.802 <0.001 

SchE (U/L) 3220.25 ± 306.41 3827.52 ± 279.45 9.213 <0.001 

D-dimer (mg/ml) 5.06 ± 1.29 1.10 ± 0.41 19.164 <0.001 

Mechanical ventilation (Y/N) 68/0 29/11 10.172 0.001 

Septic shock (Y/N) 55/13 5/37 6.213 0.025 

ICU admission [d, M (QL, QU)] 4.30 (1.012, 14.102) 7.13 (244, 11.123) 2.478 0.032 

 
Table 4. Logistic regression analysis of factors affecting the prognosis of critically ill pa-
tients. 

Variable β S.E. Wald χ2 P OR 95% CI 

IPS 1.036 0.325 10.161 0.001 2.821 1.501 ~ 5.227 

SOFA 1.625 0.215 57.125 0.000 5.078 3.327 ~ 7.690 

APACHE II 2.658 0.241 121.640 0.000 14.308 8.901 ~ 21.893 

SchE -1.526 0.145 110.757 0.000 0.223 0.165 ~ 0.291 

D-dimer (mg/ml) 0.743 0.156 3.851 0.000 2.10 1.55 ~ 2.85 

septic shock 2.365 0.219 116.620 0.000 9.948 7.012 ~ 17.012 

 
(OR = 14.308, 95% CI 8.901 ~ 21.893), SchE (OR = 0.223, 95% CI 0.165 ~ 0.291), 
D-dimer (OR = 2.10, 95% CI 1.55 ~ 2.85), septic shock (OR = 9.948, 95% CI 
7.012 ~ 17.012), are independent factors affecting the prognosis of critically ill 
patients (P < 0.001) (Table 4). 

4. Discussion 

The pathogenesis of critical illness infection in ICU may be related to the serious 
disorder of physiological function and the invasion of pathogens caused by the 
decline of immune function. Previous studies have confirmed that APACHE II, 
SOFA and IPS are important diagnostic parameters for infectious diseases, but 
their diagnostic value in critical infectious diseases has not yet a very clear con-
clusion [1]. SOFA is a common organ failure score, which can dynamically eva-
luates the prognosis of patients with multiple organ failure based on the changes 
in 12 indicators of 6 organs [3]. APACHE II for critical disease diagnosis are 
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significance, mainly including acute physiology score, chronic health evaluation 
score and age score, etc; IPS is a quantitative measure of the likelihood of infec-
tion [4], Based on large sample research, American scholars proposed that IPS 
could be used as an infection prediction parameter, which is a comprehensive 
manifestation of patients’ white blood cell count, body temperature, heart rate 
and respiration, etc. and All can be used for the initial health status assessment 
of infected patients [4]. and which relationship to infection levels has important 
diagnostic value for severe diseases.  

The results of this study showed that scores of the IPS and APACHE II of the 
infected group were higher than those of the non-infected group (P < 0.001), and 
the SOFA score of the infected group was higher than that of the non-infected 
group, but there was no significant difference (P > 0.05) (Table 2). In addition, 
in this study, the expression level of SchE in critically infected patients were 
lower than that in the non-infected group, and the expression level of D-dimer 
was higher than that in the non-infected group (P < 0.001) (Table 3). And we 
analyzed the factors affecting the prognosis of critically ill patients, the results 
showed that the IPS, SOFA, APACHE II, SchE, D-dimer were independent risk 
factors affecting the prognosis of critically illpatients with infection (P < 0.001) 
(Table 4). 

The results of this study also suggested that SchE expression loss and D-dimer 
overexpression could promote the occurrence and development of infection in 
severe patients and had significant impact on the prognosis of patients. Based on 
previous studies, the authors concider that SchE expression loss may occur in 
critically infected patients through the following mechanisms: on one hand, 
there is an inflammatory response in critically infected patients, which will fur-
ther induce the release of a large amount of acetylcholine, resulting in the con-
sumption of SchE; On the other hand, severe lipoprotein metabolism disorders 
were observed in critically infected patients, which affected the transport capaci-
ty of SchE in circulating blood and finally showed SchE level decrease in peri-
pheral blood [8] [9]. The research results of Chen Ruilin et al. [10] showed that 
the expression level of SchE in critically ill patients with pulmonary infection 
was 40% or more lower than that of non-infected patients, and the decrease of 
SchE level was more obvious in severe patients with septic shock or organ fail-
ure. 

For acute sepsispatients, disseminated intravascular coagulation syndrome 
(DIC) is a manifestation of coagulation failure, and early diagnosis of this syn-
drome has become one of the problems that cannot be ignored [11] [12]. 
D-dimer is one of the most simple fibrin after activation and hydrolysis to pro-
duce a kind of degradation products, it mainly comes from the crosslinking fi-
brinolytic enzymes to dissolve fibrin clot, thus the formation of D-dimer or 
higher reaction in the body the activation of blood coagulation and fibrinolysis 
system and disease, its high sensitivity fibrinolysis function is important for 
reaction [13]. Using correlating analysis, Zhang et al. found that the cut-off 
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point is death and that the D-dimer’s level to assess the patient’s prognosis is 
moderate. The results of this study showed that the D-dimer level in patients 
with severe disease was higher than that in patients with mild disease, and the 
correlation between D-dimer content and the prognosis of patients with acute 
sepsis was positive, So D-dimer detection is of positive significance for patients 
with acute sepsis. In addition, other studies in China have reported that the 
mortality of critically ill patients with septic shock after infection could be as 
high as 60% above, septic shock was most serious stage of sepsis, which cells 
were already severe hypoxia condition and mitochondrial dysfunction, and it’s 
existing blood flow could not effectively meet the needs of tissue metabolism, 
then the mortality rised sharply [14]. 

5. Conclusion 

In conclusion, IPS and D-dimer expression level of critically ill infected patients 
were significantly higher than those of non-infected patients, and SchE level was 
significantly lower, which was significantly correlated with the severity of infec-
tion and prognosis, and was an independent risk factor affecting the prognosis 
of patients. Emphasis on the detection of SchE and D-dimer is important for 
early prediction for the prognosis of severinfectedpatients. However, since this 
study is a single-center retrospective study, the sample size is fair, and the influ-
ence of infection site and other factors on the prognosis of patients is not fully 
considered, which may lead to certain deviations in the results. Further mul-
ti-center prospective studies can be carried out in the later period to further ve-
rify the conclusions of this study. 
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1. Introduction 

Cardiac rehabilitation (CR), according to the World Health Organization guide-
lines, is defined as “the comprehensive and coordinated use of medical, social, 
educational and professional resources to accommodate patients to a new life-

Abstract 
Cardiac rehabilitation is recommended for patients with chronic heart failure 
(CHF) with preserved, or reduced left ventricular ejection fraction (LVEF). A 
cardiac rehabilitation program generally includes physical exercise, diet 
counseling, educational classes on lifestyle changes, and disease management 
as well as psychosocial support for patients and their families. Exercise train-
ing is a core component of the comprehensive cardiac rehabilitation program 
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ment to patients with CHF, due to cardiorespiratory, metabolic, and auto-
nomic cardiac response. Exercise-based cardiac rehabilitation affects posi-
tively functional capacity, exercise tolerance, and quality of life in CHF pa-
tients. The physical inactivity rate in Arabian Peninsula countries is extremely 
high, and exercise training of habitually physically inactive individuals should 
result in marked improvements of physical capacity. We present a case that 
demonstrates such a significant improvement in the physical capacity of a pa-
tient with CHF and a review of literature. 
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style and enable them to achieve the best performance” [1]. 
The cardiac rehabilitation program consists of physical exercise sessions, die-

tary counseling, educational classes on lifestyle changes, and psychosocial sup-
port to patients and their families.  

Supervised exercise training remains a core component of the cardiac rehabilita-
tion program, focusing on aerobic, resistance, neuromotor and flexibility compo-
nents. Exercise training is strongly recommended for patients with chronic heart 
failure (CHF) at a class 1 evidence level [2]. 

The benefits of exercise-based cardiac rehabilitation (in terms of improved 
functional capacity, exercise tolerance and quality of life) have been widely rec-
ognized [3]. The exercise-based program has positive effects on reduction of the 
re-hospitalization rates and mortality [4]. Many studies of CHF patients have 
demonstrated improvements of 18% to 25% in peak oxygen uptake [5]. In a re-
trospective study by Martin, a cohort of 5400 patients with CHF was categorized 
into low, moderate and high cardiorespiratory fitness groups based on an initial 
exercise test. After 12-weeks of exercise training, an improvement of 1.4, 1.0, and 
0.8 METs, respectively, were observed, with a greater improvement in the lowest 
fitness group [6]. The physical inactivity rate in the Kingdom of Saudi Arabia is 
extremely high, mainly due to weather and sociocultural barriers (frequent use 
of private drivers and housemaids, belief that exercise is not a social activity, lack 
of knowledge and/or motivation). Some-issues relate specifically to women as 
they are not expected to perform physical activity in public. Cardiac rehabilita-
tion in the Kingdom of Saudi Arabia is still under development, therefore little is 
known about functional capacity improvement of habitually physically inactive 
Saudi patients. We observed a significant improvement of functional capacity 
(by 5.4 MET) in patient with CHF a severe impairment of the left ventricular 
systolic function (LVEF20%). 

2. Case Report  

A 40-year-old male patient, an active smoker (10 cigarettes a day), diagnosed 
with dilated cardiomyopathy, arterial hypertension, dyslipidemia, and mild mi-
tral regurgitation was referred to the Cardiac Rehabilitation Unit at Prince Sul-
tan Cardiac Center, Riyadh. He complained of shortness of Breath at New York 
Heart Association (NYHA) class II on presentation in March 2019. The patient’s 
medication regimen included Concor 10 mg once a day, Aldactone 25 mg once a 
day, Lasix 40 mg once a day, Entresto 200 mg twice a day, Aspirin 81 mg once a 
day, and Lipitor 40 mg once a day. The patient has been clinically stable on this 
treatment for the preceding few months.  

During a physical examination, his heart rate, blood pressure, and oxygen sa-
turation were within normal limits (blood pressure 109/60 mmHg, heart rate 78 
beats per minute, oxygen saturation 99% in room air).The lung examination 
showed no crepitations or rales. Chest x-ray revealed cardiomegaly, no intersti-
tial edema or pleural effusion. The heart assessment revealed a grade 2 systolic 
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murmur over the apex area. The transthoracic echocardiography revealed a 
moderately dilated left ventricle and severe impairment of left ventricular systol-
ic function (severe global hypokinesis, end-diastolic volume of 155 ml, left ven-
tricular fractional shortening 12%, ejection fraction of 20%). There was also 
grade II diastolic dysfunction and mild mitral regurgitation. An initial graded 
stress test on a treadmill utilizing a modified Bruce protocol had been stopped 
due to significant shortness of breath after reaching 5.0 METs, which indicated 
low functional capacity, according to the American Association of Cardiovascu-
lar and Pulmonary Rehabilitation guidelines. The patient’s exercise training 
program included low-intensity aerobic interval training and stretching exercis-
es. Resistance training was implemented after 2 weeks of well-tolerated aerobic 
component. Aerobic training consisted of 5 minutes of warm-up exercise, fol-
lowed by low-intensity interval training (LIIT) on treadmill, with a subsequent 
5-minute cool-down. The duration of the aerobic sessions was increased from 20 
min in the first sessions to 40 min after 12 weeks. The duration of active phases 
as well as the recovery phases were 2 minutes, and after reaching 40 minutes of 
total training duration, training intensity was increased with an increase in speed 
for active phases of up to 3.5 km/h (starting from 2 km/h).The training heart 
rate zone during active phases was set as 95 - 100 bpm. Training was monitored 
in terms of the patient’s heart rate, electrocardiogram, and symptoms. Blood 
pressure was monitored before and after training. Resistance training was in-
itiated after 2 weeks and included an initial work-to-rest ratio of 1:2, i.e. 30 - 60 
seconds of exercise with a subsequent 1 - 2-minute rest. Full resistance training 
progression was reached after 4 weeks. Patient before presentation to Cardiac 
Rehabilitation Unit underwent already respiratory (inspiratory muscle) training 
3 times as week 20 min for 8 weeks. All exercise training components have been 
demonstrated in Table 1 Following the 12-week program, both physical capacity 
and echocardiographic parameters of the left ventricular systolic function signif-
icantly improved. The control echocardiogram revealed end-diastolic volume of 
147 ml, left ventricular fractional shortening of 15%, and left ventricular ejection 
fraction of 27%. Control graded stress test on treadmill utilizing the modified 
Bruce protocol had been terminated due to significant shortness of breath after 
reaching 10.4 METs. Both exercise tests were terminated at similar heart rate le-
vels (125 bpm and 128 bpm, respectively). 

3. Discussion/Review of Literature 

3.1. Role of Exercise Training in Patients with CHF 

The loss of physical function in a patient with heart failure is well documented 
and contributes to difficulties in performing daily living tasks. The impairment 
of functional capacity in CHF individuals is a result of impaired cardiac output 
response to exertion, impaired vasodilation, and increased systemic vascular re-
sistance [7]. Skeletal muscle dysfunction (reductions in muscle mass, strength, 
and endurance) also contributes to the increased fatigue and exercise intolerance  
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Table 1. Training components. 

Training mode Duration Frequency Intensity Type 

Aerobic 
(with warm-up  
and cool-down) 

Initial: 20minutes 
Final: 40 minutes 

Twice a week 

Initial: 40% - 50% of  
heart rate reserve 

Final: 50% - 60% of  
heart rate reserve 

Walking 
On 

teadmill 

Resistance 
(after stretching) 

Initial: 10 minutes 
Final: 20 minutes 

Twice a week 

30% - 40% of 
1-repetition  

maximum 1 set 
8 - 12 repetitions 
8 muscle groups 

Using dumbbells 
and elastic bands 

Stretching 
(after aerobic and 
resistance part) 

5 minutes in total 
2 × 30 - 60 sec 

stretches 
Twice a week 

Stretch to a point of 
feeling tightness or  
slight discomfort 

Static flexibility 

 
in this population. Exercise training is strongly recommended for patients with 
CHF; and as the non pharmacological intervention has become widely accepted, 
with both aerobic and resistance exercise being shown to be efficacious in CHF 
patients. Exercise training in patients with CHF is associated with reduction of 
sympathetic activity (reduced levels of plasma norepinephrine and muscle sym-
pathetic nerve activity) and an increase in parasympathetic tone (increase in 
heart rate variability and baroreflex sensitivity). 

Besides, regular exercise improves endothelium-dependent vasodilatation and 
has anti-inflammatory effect [8]. 

Beneficial effects of exercise training include an increase in the maximal oxy-
gen uptake by (2.1 ml/kg/min), prolonged exercise duration (by 2.3 min), in-
crease in peak work (by 15 Watts) or walking distance in a 6 min walk test [9].  

3.2. Exercise Prescription for Patients with CHF 

An appropriate exercise prescription in patients with heart failure is complex 
and requires knowledge about underlying causes, recent pharmacotherapy, and 
the current status of the patient’s functional capacity. The initial exercise inten-
sity should be optimally based on the cardiopulmonary exercise test (CPET) 
with an initial training intensity set at 40% - 50% of peak oxygen uptake, which 
can eventually be progressed to 70% - 80%. If CPET is unavailable, an intensity 
of 40% - 70% of the heart rate reserve and Borg scale 10 - 14 are recommended. 
Ideally, an initial work-to-recovery time ratio of 1:2 or 1:1 is recommended. Ac-
tive phases can be as short as 10 - 30 sec initially, and recovery phases should be 
rather passive (0 Watts for cycle ergometer, 1 - 2 km/h speed for treadmill).  

Training intensity can be increased in the total time and/or a change in the 
work-to-recovery time (i.e., prolonged duration of active segments and/or by 
shortening the recovery time).  

3.3. Review of Literature 

As mentioned earlier, studies in CHF patients have demonstrated improvements 

https://doi.org/10.4236/crcm.2020.98033


A. Staron et al. 
 

 

DOI: 10.4236/crcm.2020.98033 240 Case Reports in Clinical Medicine 
 

of 18% to 25% in peak oxygen consumption and 18% to 34% in peak exercise 
duration with improvement in symptoms, functional class, and quality of life 
[10]. It is related to increased cardiac output (by prolonged ventricular filling 
and higher stroke volume) and oxygen extraction by working the muscles. Exer-
cise training in patients with CHF and reduced left ventricular ejection fraction 
(<35%) was associated with a reduced incidence (11%) of the combined all-cause 
mortality or hospitalization [11]. As discussed earlier, the lower the initial cardi-
orespiratory fitness the greater the final improvement. It has been documented 
that aerobic exercise can lead to improvement of LVEF by 2.5% [12].  

3.4. Training Results and Discussion 

In the case of our patient, aerobic training had been interval in nature, which is 
consistent with the finding that the interval training group showed higher oxy-
gen consumption, more pronounced reverse left ventricular remodeling, or an 
increase in EF compared to continuous moderate-intensity exercise training in 
CHF patients [13]. We implemented resistance training after 2 weeks of 
well-tolerated cardiorespiratory (aerobic) component. As mentioned earlier, af-
ter 12 weeks of exercise training, the functional capacity of the patient tremend-
ously increased from 5.0 to 10.4 METs. There was also a significant improve-
ment of left ventricular systolic function (LVEF improved by 7%). The physical 
inactivity rate in Arabian Peninsula countries is extremely high, with the highest 
prevalence in the Kingdom of Saudi Arabia, with, specifically, 61% of males and 
73% of females being physically inactive [14] [15]. Two of the most reported 
barriers to physical activity are weather and sociocultural barriers.  

Therefore exercise training of habitually physically inactive individuals may 
result in such significant improvement of physical capacity, and in prominent 
reduction of cardiovascular mortality. Obviously the development of cardiac re-
habilitation services throughout the Kingdom of Saudi Arabia could be a real 
milestone in the treatment of patients with cardiovascular diseases. Although 
case reports are lowest level of evidence, we observe at our center on regular ba-
sis such a significant improvement of physical capacity in patients with CHF. 
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Abstract 
Rowell syndrome is a disease diagnosed by three major and three minor cri-
teria. The major criteria include the presence of lupus erythematosus (sys-
temic, discoid, or subacute lupus), EM-like lesions (with or without involve-
ment of mucous membranes), and a speckled pattern of antinuclear antibo-
dies. The minor criteria include chilblains, anti-Ro and/or anti-La antibodies, 
and positive RF. In this article, we present a patient whose manifestation in-
dicated RS, because his diagnosis of Systemic lupus erythematosus was defi-
nite, and also onset with EM-like lesions and positive antinuclear antibodies. 
All these above are consistent with the three major criteria. In addition, his 
RF was positive, which was the complement for the minor criteria. 
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1. Introduction 

Systemic lupus erythematosus (SLE) is a chronic, inflammatory autoimmune 
disease with multi-organ system involvement. Early clinical manifestations in-
clude skin lesions, fever, and fatigue. Other systemic symptoms include weak-
ness and liver damage [1]. Erythema multiforme (EM) is considered a type 1V 
hypersensitivity reaction often associated with medication use and sometimes 
caused by a viral infection. It rarely manifests as a complication of SLE or disco-
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id lupus erythematosus (DLE). One study described Rowell syndrome by four 
patients with chronic DLE associated with EM who demonstrated the characte-
ristic immunologic pattern of a speckled type of antinuclear factor (ANA), an-
ti-SjT type of precipitating antibody to saline extract of human tissues, and 
rheumatoid factor (RF) [2] [3]. We present a case of systemic lupus erythema-
tosus (SLE) with concomitant EM-like lesions, which shared many similarities 
with Rowell syndrome (RS). The informed consent of the patient was obtained 
in this study. 

2. Case Report 

A 16-year-old boy presented to us on December 12th 2017 with a 5 month histo-
ry of intermittent fever and fatigue, deep yellow urine phenomenon for 14 days, 
hand-foot rash, cracked bleeding lips and diarrhea for approximately 10 days 
before hospitalization. The patient had no history of drinking ethanol, no drug 
abuse and no history of hemorrhage or viral-associated liver disease. 

His physical examination showed that he was febrile (39.6˚C), and tar-
get-shaped erythema was present on his hands and feet (Figure 1(a), Figure 
1(b)). Furthermore, the patient had chapped and bleeding lips, ulcerated oral 
mucosa, and his pharynx was covered with a white pseudomembrane (Figure 2). 
His skin and sclera were icteric, his abdominal muscles were tense, his upper 
abdomen was tender and the patient had a positive murphy’s sign. In addition, 
both lower extremities had slight edema.  
 

 
(a) 

 
(b) 

Figure 1. Target-shaped erythema was present on his feet and hands. 
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Auxiliary laboratory examinations demonstrated the following: liver function 
tests revealed alanine amino transferase (ALT) 298 U/L, aspartate aminotransfe-
rase (AST) 578 U/L, total bilirubin (TBIL) 185.2 µmol/L, direct bilirubin (DBIL) 
122.2 µmol/L, CHE 15,974.4 U/L, albumin (ALB) 29 g/L, A/G 1.38. Hepatitis B 
infection markers were negative. The abdominal ultrasound showed an en-
larged liver, echo enhancement, enlarged hepatic portal vein lymph nodes, a 
thickened gallbladder, splenomegaly and abnormal pancreatic and renal vein 
structure and hemodynamics. Antinuclear antibody spectrum revealed the 
following: nRNP/Sm +, anti-dsDNA ++ and ANUA ++. The patient’s immu-
noglobulin values were as follows: C3 0.63 g/L, C4 0.08 g/L. His throat swab 
indicated mycoplasma pneumonia with 5.88 × 103/copy. Rheumatoid factor 
was also positive. A biopsy of skin lesions from his palms (Figure 3) revealed 
histological hallmarks of erythema multiforme (EM) including lymphocytic in-
filtrate at the dermal-epidermal junction and widespread keratinocyte necrosis. 
Immunofluorescence examinations were not carried out because the patient can 
not afford the pay for these examinations. In addition, immunofluorescence 
examinations were not dispensable for his diagnosis. 
 

 
Figure 2. Chapped and bleeding lips, ulcerated oral mucosa, 
and the pharynx was covered with a white pseudomembrane. 

 

 
Figure 3. Lymphocytic infiltrate and widespread keratino-
cyte necrosis at the dermal-epidermal junction. 
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He was treated with methylprednisolone 240 mg for 3 days and then oral 
methylprednisolone tablets 60 mg/day for a duration of one week (followed by 
tapering of 2.5 mg fortnightly), mycophenolate mofetil 1500 mg/day, hydrox-
ychloroquine 400 mg/day and beta blockers (atenolol 25 mg/day). His clinical 
and laboratory parameters improved gradually over 3 weeks and he was dis-
charged. He is being followed up regularly and is symptomatically and clini-
cally better. 

3. Discussion 

After RS was first described by Rowell in 1963, Zeitouni et al. revised the di-
agnostic criteria for RS by three major and three minor criteria. The major 
criteria consist of the presence of lupus erythematosus (systemic, discoid, or 
subacute lupus), EM-like lesions (with or without involvement of mucous 
membranes), and a speckled pattern of antinuclear antibodies. The minor cri-
teria include chilblains, anti-Ro and/or anti-La antibodies, and positive RF [4]. 
All three major and at least one minor criteria must be present for a diagnosis 
of RS.  

Up to now, more than 40 cases of Rowell syndrome have been reported, most 
of which lacked the criteria originally described by Rowell et al. or Zeitouni et al. 
[5]. In most cases, the coexistence of lupus erythematosus and erythema multi-
forme is a kind of overlap syndrome [6]. 

This patient’s manifestation indicated RS, because his diagnosis of Systemic 
lupus erythematosus was definite, and also occurred with EM-like lesions and 
positive antinuclear antibodies. All these above are consistent with the three 
major criteria. In addition, his RF was positive and this was the complement for 
the minor criteria. However, therapeutic options for this type of presentation are 
not well-documented. 

Drug-induced hepatitis is one of the more common causes of liver damage in 
SLE patients. If the patient presents with fever, rash, decreased white blood cells, 
(acidophilic cells > 6%), drug-induced liver damage is a possibility [7]. SLE can 
also cause liver damage early in the disease course (≤3 months). The incidence of 
liver damage is up to 20% - 30% [8] and some researchers think anti-ribosomal 
P antibody is implicated [9] [10]. However, the mechanism is unclear, often ma-
nifest as hepatomegaly and/or abnormal liver function [11].  

Several therapeutic regimens are known, including corticosteroids, methotrex-
ate, dapsone, hydroxychloroquine, and azathioprine [12]. In the majority of cases, 
these drugs have been used to treat underlying lupus erythematosus. Maybe be-
cause EM always caused by drug eruption or virus infection that can also be cured 
with corticosteroids. 
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Abstract 
Background: Cold agglutinins are auto-antibodies that can be a nuisance in 
cross matching and in blood grouping. Here we report an unusual case of a 
high titer and wide amplitude cold agglutinin reduced by plasmapheresis. 
Methods and Materials: A 56-year-old man with severe anemia requested a 
transfusion of red blood cells. However, there was a problem in blood for 
blood grouping. The discrepancy of blood typing was subsequently resolved 
using group O absorbed plasma along with repetition of forward grouping 
with warm-washed red blood cells. The presence of high-thermal-amplitude 
and a high-titer anti-I cold agglutinin were detected in further serologic in-
vestigation. It revealed reactivity against autologous and adult O red blood 
cells at 37˚C by the thermal amplitude screening test, and demonstrated a 
very high titer of 65,536 against adult O cells by titration studies at 4˚C. The 
patient received two plasma exchange sessions of 1.5 plasma volumes each. 
There was a significant reduction of the titer of cold agglutinins and of the 
thermal amplitude by plasmapheresis as well (p < 0.01). Results: After suc-
cessful cross-matching with post plasma exchanges, four units of red blood 
cells were infused to the patient without any hemolysis symptoms or signs. 
Conclusions: We now reported a patient with abnormally ascended titer of 
cold agglutinins and wide-thermal-amplitude, but we also successfully per-
formed ABO typing and cross matching after 2 plasma exchange sessions of 
1.5 plasma volumes each. 
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1. Introduction 

Cold agglutinin, which was first described in 1903, and about approximately 
25% of autoimmune hemolytic anemias (AIHA) was led by it [1] [2]. Cold ag-
glutinins are antibodies that bind to erythrocyte surface antigens at low temper-
atures, and then can cause agglutination and complement-mediated hemolysis 
[2]. The low titer cold agglutinins are often detected in healthy individuals, and 
most of them are benign [3]. Pathological cold autoantibodies of high antibody 
titers and/or broad thermal amplitude, may be important clinical significance 
and cause acute or chronic hemolysis [4]. The immunoglobulin M antibodies 
usually specificity to carbohydrate antigens, are most commonly in blood group 
Ii [5].   

The VH4-34 gene segment can encode the specific for the I/i RBCs mem-
brane systems [6]. The same gene segment also can encode bacterial an-
ti-lipopolysaccharide activity and other specificities. B cells containing VH4-34 
gene sequence constitute part of the innate immune system, which were partici-
pated in the first line of defense against pathogens. Patients with cold agglutinins 
frequently accompany acute infectious diseases, such as Epstein-Barr viral infec-
tion, Mycoplasma pneumoniae pneumonia and lymphoproliferative disorders 
[1] [6]. The mechanism may be that the pathogen modifies the I active receptor 
on sialic acid to make it immunogenic, so that the body produces antibodies to 
this modified structure [6]. 

Cold agglutinins react the strongest at 2˚C - 5˚C, however, its binding may 
occur at temperatures approaching normal body temperature of mammals, 
which depends on the thermal amplitude of the antibody [7]. High titer cold an-
tibodies can agglutinate red cells from the most human adults, including auto-
logous red cells from the patient [7] [8]. However, the presence of cold aggluti-
nins may cause problems in blood ABO/Rh typing and cross matching for pa-
tients requiring transfusion [8].  

We now reported a patient with abnormally ascended titer of cold agglutinins 
and wide-thermal-amplitude, but we also successfully performed ABO typing and 
cross matching after 2 plasma exchange sessions of 1.5 plasma volumes each. 

2. Case Report  

A 56-year-old male of Han nationality presented to the Hematology Department 
of our hospital with symptoms of extreme asthenia. At admission, he was very 
pale with evidently undernourished and the BP (blood pressure) was 80/50 
mmHg. In addition, he was dyspnoeic and tachycardiac (110 bpm) at rest. Heart 
sounds soft, but there is no other pathologic sign concerning his lungs and ab-
domen. In the past months, he had complained about cough. Routine blood test 
revealed a white blood cell count of 8.28 (4 - 10) × 109/L, platelet count of 134 
(100 - 300) × 109/L, hemoglobin of 48 (120 - 170) g/L, however, the hematocrit, 
mean corpuscular volume, and the number of red blood cells could not be 
measured because of the interference by agglutinated erythrocytes. A lactic de-
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hydrogenase (LDH) level of 320 U/L (normal value, 120 - 150 U/L), total biliru-
bin level of 135.70 μmol/L (normal value, 5.10 - 19.0 μmol/L), and indirect bili-
rubin level of 110.20 μmol/L (normal value, 3.40 - 12.30 μmol/L) were consistent 
with hemolytic anemia. Since the patient was severe anemic the hematologist 
requested for 2 units suspended red blood cells (RBCs).  

Blood samples were sent to Blood Transfusion Department for cross match at 
once. Forward grouping results showed 4+ agglutination with anti-A, anti-B and 
anti-D and reverse grouping results (at 25˚C) showed 4+ agglutination with A, B 
and O reagent cells. Antibody screening results also showed 4+ agglutination of 
all screening cells. The direct antiglobulin test (DAT) was performed by a 
gel-card format along with an auto-control and both were positive (4+). Blood 
sample was grossly visible observed autoagglutination after collection. Blood 
sample showed enhanced autoagglutination by 30 min incubation at 4˚C. Since 
these observations were suggestive of cold agglutinins, patient’s red blood cells 
were washed with warm saline thrice to remove cold antibodies in residual 
plasma. B positive blood group was showed by forward grouping test which used 
ABD reverse diluent card. The result of reverse grouping by using pre-warmed 
plasma (plasma was incubation at 37˚C for 1 h) was still inconsistent with for-
ward grouping. Due to this blood typing discrepancy, the patient’s plasma was 
adsorbed thrice with group O RBCs for 1 h at 37˚C. Blood grouping was re-
peated with group O adsorbed plasma. Now the agglutination with B and O cells 
disappeared. Then cross match was performed the by gel-card format and two 
compatible RBC units for transfusion. Cross match with two erythrocyte units 
(type B, D+) showed 4+ incompatibility and when cross-matching was repeated 
with prewarmed plasma, the same cells still showed 3+ incompatibility.  

Given the possibility of cold agglutinins, the thermal amplitude screening tests 
were performed. The presence of a high-thermal-amplitude with I specificity was 
revealed in further investigation which was strongly reactive (4+) against adult O 
and autologous RBCs but not against O cord cells at 4˚C, 25˚C, and 30˚C; after 
incubation at 37˚C, the agglutination decreased markedly (1+) with adult O and 
autologous RBCs (Table 1). Interestingly, the cold agglutinin titer at 37˚C was 
still 2 when reacted against pooled adult O RBCs. The decrease of incubation 
temperature resulted in a significant increase of titer value. The highest titer was 
65,536 at 4˚C, when tested against adult blood O type or autologous RBCs 
(Table 2). To sum up, our hypothesis were consistent with the data that the pa-
tient’s high-thermal-amplitude and high titer cold agglutinins interfered with 
ABO typing and cross matching test. 

Hematologist decided to reduce autoantibody titer by plasma exchange when 
the wide-thermal-amplitude and high titer cold agglutinins were discovered in 
the patient. One session of plasmapheresis was performed every other day, and 
two sessions of plasmapheresis were finally performed in two days. 

A COBE Spectra Blood separator was used to involve continuous flow plasma 
exchange, 1.5 plasma volumes were replaced each time with a combination of 
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5% albumin in 0.9% saline. After commencing plasmapheresis, cold autoanti-
body levels rapidly decreased to half or less and cold agglutinin titers at 4˚C 
dropped from 65,536 to 2048 (Table 2). 

The blood was retaken 12 h after the second plasmapheresis and performed 
cross-matched test, which showed a compatible cross match with 4 units RBCs 
(type B, D+) were safely infusion using a blood warmer. Two days later, the 
transfusion had an expectedly results and his Hb levels had been increased by 19 
g/L. Furthermore, the patient’s posttransfusion indirect bilirubin level had de-
creased to 36.60 μmol/L and the LDH was 280 U/L. 

 
Table 1. Serologic findings in a patient with a hemolytic anti-I autoantibody and high ther-
mal-amplitude: reactivity at different temperatures. 

Target RBCs 4˚C 25˚C 30˚C 37˚C 

OI 4+ 4+ 4+ + 

Oi 0 0 0 NT 

Auto 4+ 4+ 4+ + 

The 30˚C and 37˚C reactions were carried out with albumin (22% wt/vol) enhancement. All other incuba-
tions were carried out without an enhancing agent. Auto = autologous red blood cell; OI = adult group O 
RBCs; Oi = umbilical cord type O blood red blood cell; NT = not tested. 

 
Table 2. Titration of the patient’s plasma prior to treatment and after 2 sessions of plas-
ma exchange. 

Target RBCs Temperature (˚C) 
Titer value 

Prior to PE After 2 sessions of PE 

OI 

4 65,536 2048 

25 1024 128 

30 128 32 

37 2 0 

Oi 

4 8 0 

25 0 0 

30 0 NT 

37 0 NT 

Auto 

4 65,536 1024 

25 512 16 

30 64 4 

37 1 0 

Patient plasma was serially diluted in normal saline. The titer reflects the highest titer at which 1+ or greater 
agglutination was observed. Auto = autologous red blood cell; OI = adult group O RBCs; Oi = umbilical 
cord group O blood red blood cell; NT = not tested. 
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All serological test samples were anticoagulated with ethylenediaminetetraa-
cetate following the procedure described in the AABB Technical manual [9]. 
ABO blood typing and Rh (D) phenotyping were performed with Column ag-
glutination technique (DiaMed Diagnostics, Cressier FR, Switzerland). The an-
tibody screen was performed with three screen reagent RBCs (Ortho-Clinical 
Diagnostics, Inc. Raritan, NJ, USA) in a gel-card format (DiaMed). The indirect 
antiglobulin test (IAT) and the direct antiglobulin test (DAT) were performed 
with a monospecific anti-immunoglobulin G (IgG) reagent without an enhanc-
ing agent and a gel-card format from DiaMed, respectively.  

Cold agglutinin titers were performed using gradient dilution method. Briefly, 
200 μL sera were serially diluted in the same volume 0.9% saline, mixed with 0.2 
ml 1% group O red cells. Incubation was at indicated temperature for 1 h fol-
lowed by centrifugation for 1 min at 1000 ×g. The titer values were defined as 
the highest dilution in which a 1 + reaction was observed. Test for cold aggluti-
nin absorption was done by tube testing. One volume of serum was absorbed 
with twice the volume of packed O red cells. Following incubation for 1 h at 4˚C, 
the serum was separated from the mixture.  

A thermal amplitude screening test with neat plasma was performed at 30˚C 
and 37˚C, group O red cells were enhanced with albumin (22% wt/vol), incuba-
tion was at indicated temperature for 1 h followed by centrifugation for 1min at 
1000 ×g. 

3. Discussion 

Usually, the cold agglutinin is considered to have no clinically significant be-
cause of its low thermal amplitude. The thermal amplitude refers to the highest 
temperature at which the cold agglutinin reacts with the antigen. When the 
thermal amplitude exceeds 28˚C to 31˚C, erythrocytes may agglutinate in acral 
parts of the body even at mild temperatures, and often leading to complement 
binding and complement-mediated hemolysis [1] [7]. Interestingly, when the 
patient’s blood sample was first identified, the anti-I autoantibody react at IAT 
phases, 37˚C, against O-type red blood cells and/or autologous, which was con-
sistent with the evidence of hemolytic in the laboratory. Cold autoantibodies of 
low titer are common and often found in normal individuals. However, they can 
be a nuisance in blood grouping and cross-matching [5] [8], as in this case. Re-
verse grouping was not concordant with forward typing, and the 3 panel cells 
were reactive with a positive auto-control which may suggest the possible pres-
ence of alloantibodies. Subsequent serological examination revealed the exact 
presence of a high-titer and high-thermal-amplitude cold agglutinin. Forward 
typing was performed after washing patient’s blood cells with warm water and 
reverse typing was performed with pre-warmed plasma, however, the results of 
forward and reverse typing were still conflicting. Therefore, the blood grouping 
when repeated using group O absorbed plasma and warm-washed RBC, resolved 
blood typing discrepancy and the patient was group B. 
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Unfortunately, reactivity against autologous and adult O red blood cells at 
37˚C were revealed by the thermal amplitude screening test, and a very high titer 
of 65,536 against adult O cells at 4˚C by titration studies. In general, the patho-
genicity of cold agglutinin depends more on the degree of the thermal amplitude 
rather than on the titer [10] [11]. However, titer levels above 512 at 4˚C are con-
sidered to be clinically significant [12]. Berentsen and colleagues described a 
median titer of 2048 among 86 patients with cold agglutinin disease, in a study 
from Norway [13]. Similarly, Stone and associates observed titers ranging from 
512 to 65,536 among 172 patients with the same disease [12]. In this case, the ti-
ter level of cold agglutinin was 65,536 at 4˚C, and 128 at 30˚C, the results sug-
gested the exist of the potential antibody which could disturb blood grouping 
and cross matching, might the risk of in vivo hemolysis. Laboratory data from 
patients and subsequent serological test confirmed this concern. 

The cold agglutinins involved are usually IgM class, less common are IgA or 
IgG class. They usually agglutinate with RBCs at temperatures ranging from 2˚C 
to 5˚C, even they may also agglutinate at normal body temperature [14] [15]. 
Cold agglutinin can cause complement activation at a low temperature in acral 
and peripheral circulation of the body, and complement cascade -mediated he-
molysis will ensue. This case had IgM autoantibody and the cold agglutinin 
reacted at 37˚C, and with stronger reaction at 4˚C. So, we could not confirm the 
class of the cold agglutinin. 

However, the presence of cold agglutinins may cause problems in cross 
matching and the management of surgery for patients. Many preoperative 
measures such as interferon −2, immunosuppressive therapy, and plasma ex-
change were attempted to decrease the concentration of cold antibodies in vivo 
[14] [16]. This case man was managed with two sessions of plasmapheresis and 3 
plasma volumes were replaced. As expected, the plasmapheresis resulted in a 
reduction of one or two steps of cold autoantibody reactivity at 4˚C, 20˚C, 25˚C, 
30˚C and 37˚C respectively when against O type cells. Base on this finding, we 
done cross match with using patient plasma after replacement and then showed 
compatible with B positive RBC units. The patient was safely infused with 4 
units of RBCs and was discharged. 

4. Conclusion 

Pathological cold agglutinin disease may be related to different degrees of ther-
mal amplitude and titer. In summary, although it is not necessary to detect ex-
amples of cold agglutinins that only react below body temperatures, they are de-
serve considering in the context of appropriate serological when there are broad 
thermal amplitudes and high titers. Importantly, the case described by Koike 
[14] demonstrated, therapeutic plasma exchange may result in a significant de-
crease of the titer of cold agglutinins and the thermal amplitude, which is benefit 
to the solution of serological problems. The dramatic case provides further evi-
dence on the clinical relevance of high-thermal-amplitude, a high-titer cold ag-
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glutinin. In addition, therapeutic plasma exchange may be a significant reduc-
tion of the thermal amplitude and the titer of cold agglutinins which facilitate 
the solution of serological problems. 
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Abstract 
Arteriovenous Malformation (AVM) is a lesion of vascular development cha-
racterized by an abnormal communication between an artery and a vein 
without an intervening capillary bed. AVM of the pinna is very rare with very 
few reported cases in Africa. Management of an AVM is often daunting, most 
especially in a resource challenged centre like ours where facilities for super 
selective embolization are not available. We present the case of a 17-year-old 
female with a pulsatile swelling of the left pinna since childhood. Clinical and 
radiological diagnosis of arteriovenous malformation was made. She was 
managed surgically with left external carotid artery ligation, partial auricular 
resection and postauricular scalp rotation flap cover of the cartilage remnant. 
The aetiopathogenesis, clinical presentation, diagnostic confirmation and 
treatment options are discussed. We also discuss the challenges of managing 
AVM in poor resource settings like ours. 
 
Keywords 
Arteriovenous Malformation, Pinna, Auriculectomy, External Carotid Artery 
Ligation 

 

1. Introduction 

Arteriovenous Malformations (AVMs) are lesions of abnormal vascular devel-
opment characterized by an abnormal communication between one or more ar-
teries and veins without an intervening capillary bed [1]. Arteriovenous malfor-
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mations are rare in the head and neck and when they do occur, usually arise 
from intracranial vessels. Spontaneous involvement of the pinna is a rare clinical 
entity whose management poses a great challenge to the surgeon. The highest 
level of research on this subject is a few case series and case reports [2] [3] [4]. 
As such recommendations on management are based on experiences of surgeons 
who have managed these cases at one point or the other [5] [6]. We present a 
17-year-old female who had both clinical and radiological diagnosis of a Scho-
binger stage III AVM of the left pinna and was managed surgically with no re-
currence at one year follow up. This case report, after obtaining the assent of the 
patient and full consent of her parents, becomes imperative considering the pe-
culiarities of a resource challenged setting. We also discuss the clinical presenta-
tion, investigations and surgical treatment of AVM of the pinna. 

2. Case Report 

A 17-year-old female presented to our clinic with a history of a diffuse swelling 
of the left pinna since childhood. The swelling was painless and its growth was 
very slow, involving only the helix until she was about 13 years of age when the 
growth became rapid as well as extending to involve the rest of the pinna sparing 
the tragus and the lobule. Erstwhile, she had been managed as a case of auricular 
haemangioma at the referring hospital. The swelling was pulsatile and had begun 
to bleed spontaneously. The last episode of bleeding was 2 months prior to 
presentation and was life threatening necessitating blood transfusion.  

Examination showed an obvious asymmetry of the pinna. The left pinna was 
swollen and felt spongy. There was a healing ulcer (site of previous bleed) at the 
region of the helix and scaphoid fossa. The pinna was pulsatile with a palpable 
thrill and audible bruit. The external auditory canal, tympanic membrane, facial 
nerve examination and tuning fork examination were all normal. A clinical di-
agnosis of AVM was made (Figure 1). 
 

       
Figure 1. Left Arteriovenous malformation involving the entire pinna and sparing the 
lobule. 
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The patient subsequently had a Magnetic Resonance Imaging (MRI) and 
Magnetic Resonance Angiography (MRA) of the left temporal region to define 
the extent of the lesion and the vessels involved. The MRI showed extensive 
areas of mixed intensity lesions involving the left pinna and the adjoining pe-
riauricular region (Figure 2). 

The MRA showed irregular serpinginous vessels which were branches of the 
left superficial temporary artery (STA). There was involvement of the left maxil-
lary artery within the nidus of entangled vessels. There were also dilated veins 
returning blood from the AVM (Figure 3). 

 

 

 
Figure 2. Magnetic Resonance Imaging showing areas affected areas 
of the temporal region. 
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Figure 3. Magnetic Resonance Angiography showing the vessels in-
volved in the arteriovenous malformation. 

 
We do not have facilities for selective embolization and the plan was to ligate 

the left external carotid artery (ECA), to reduce the vascularity of the lesion, with 
excision of the AVM within 48 hours of the ligation. The ligation of the left ECA 
was done with complete resolution of the pulsations. Excision of the AVM could 
not be done within the proposed time due to lack of funds. She did not have 
health insurance and we had been assured by her parents that funds for the two 
stages of the surgery were available. Consequently, she had to be discharged to 
the outpatients’ clinic with the plan to readmit for excision as soon as funds were 
available for surgery. Development of collaterals to the lesion was noted 4 weeks 
after the left ECA ligation by the reappearance of pulsation of the pinna. Total 
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excision of the AVM was attempted 6 months after the initial surgery but was 
abandoned largely due to involvement of the whole pinna save the lobule (con-
sent was not taken for total auriculectomy) and significant primary haemorrhage 
exceeding the available blood and blood products at that time (Figure 4). 

The plan was to reschedule surgery with consent for possible left total auricu-
lectomy, staged auricular reconstruction in conjuction with the Plastic and Re-
constructive surgery team and provision of more units of blood. Spontaneous 
bleeding began again 2 weeks post operatively albeit not life threatening. She 
subsequently had partial auriculectomy with complete excision of the AVM and 
postauricular scalp rotation flap cover of the defect with the preserved auricular 
cartilage buried within the defect for a second stage auricular reconstruction 
(Figure 5). Primary haemorrhage was also significant, (approximately 1.2 litres) 
and she had 3 units of blood transfused intraoperatively. 

Histology of the excised specimen was arteriovenous malformation (Figure 
6). She made a full recovery with noclinical evidence of recurrence of the AVM 
one year post-operative follow up. At present however, there are no funds for the 
auricular reconstruction.  
 

    
Figure 4. Left Arteriovenous malformation excision. 
 

      
Figure 5. Intraoperative image of AVM excision with postauricular scalp advancement flap. 
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Figure 6. Abnormal thick walled tortuous vessels with intraluminal 
haemorrhage in keeping with AVM. 

3. Discussion 

Arteriovenous malformations are of two types, high-flow AVM and low-flow 
AVM [7]. The true incidence of extracranial AVM has not been reported due to 
its rarity, however, Kohout et al. reviewed 84 patients with AVM of the head and 
neck region seen over a period of 20 years and found out that 16% of the patients 
had AVM of the ear second only to the cheek (31%) [4]. It has been classified 
into four stages according to Schobinger. Stage I is described as the quiescence 
stage, stage II is expansion, stage III is the destruction stage while stage IV is 
called the decompensation stage where the patients develop congestive cardiac 
failure [4]. The index patient presented with a stage III disease. The exact cause 
of AVM is unknown, however, it has been postulated that failure of regression of 
arteriovenous channels in the primitive retiform plexus during embryogenesis is 
responsible [8]. Trauma, infection, hormonal influences and ischaemia have 
been noted to promote rapid growth of AVM. Hormones were probably respon-
sible in this index patient who had rapid increase of the lesion during adoles-
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cence. Pulsations, diffuse swelling of the pinna, ulceration and bleeding are clas-
sical findings in patients with stage III AVM of the pinna. This makes clinical 
diagnosis quite straightforward, although this is not always the case as reports of 
initial misdiagnosis have been noted. This was the case in our patient who was 
initially diagnosed and managed for Auricular Haemangioma at the source of 
referral [3]. Diagnostic and interventional radiological procedures make 
management of AVM less difficult. Magnetic Resonance Imaging and Angio-
graphy help define the extent of the lesion and outlines the feeding vessels re-
spectively. Superselective embolization is an interventional radiological proce-
dure which helps to reduce blood supply to the AVM. This is to be followed by 
complete excision 24 to 72 hours after embolization [6] [9]. This is not available 
in our center and as a result we opted to ligate the external carotid artery but due 
to financial constraints, the patient could not afford excision of the AVM within 
48hrs of ligation of the ECA for excision of the AVM. Health insurance is still 
quite rudimentary in our society with only about 3% of the total population be-
ing on some form of health insurance scheme [10]. This has led to patients pay-
ing for their own treatment and majority cannot afford to. This was responsible 
for the delay in surgery.  

Ligation of external carotid artery in the treatment of AVM has been reported 
in literature. This however is discouraged as ischaemia has been shown to in-
crease the growth of the lesion by opening up several collateral channels [11] 
[12]. This could explain why the second operation was abandoned due to exces-
sive haemorrhage. 

Treatment options for AVM of the pinna depend on the Schobinger stage at 
which the patient at presentation. Watchful waiting has been advocated for le-
sions at stages I and II. Stage III lesions require surgical intervention and ade-
quate preparations must be made with respect to availability of blood and blood 
products most especially in the absence of preoperative embolization techniques. 
[2] Patients should also be counselled and consent taken for auricular resection. 
[2] This is because incomplete excision of the lesion will result in recurrence 
with an aggressive behavior. Lifetime follow-up of these patients is recommend-
ed because of the high recurrence rate [4]. The patient should also be made 
aware of the possibility of recurrence as this may encourage them to adhere to 
follow-up guidelines. 

4. Conclusion 

Arteriovenous malformation of the pinna is a rare disorder of vascular develop-
ment. History and physical examination can help in making a clinical diagnosis, 
however, diagnostic and interventional radiological procedures are important in 
knowing the extent of the lesion and planning surgical intervention. 
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