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Abstract 
Herein we report a patient with a prostatic hyperplasia weighing exactly 700 g 
which was successfully removed at the Brong Ahafo Regional Hospital theatre 
in Ghana by Pfannesteil Transvesical Simple Prostatectomy. A prostatic 
hyperplasia of enormous size is very uncommon and to the best of our know-
ledge, only ten of such cases have been previously reported. The case report 
presented here constitutes the eleventh heaviest prostate reported in medical 
literature and also forms the first case report of giant prostatic hyperplasia 
from Ghana. 
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1. Introduction 

Benign prostatic hyperplasia (BPH) in males has been shown to be commonly 
associated with the ageing process [1] [2]. As a man ages, the enlarged prostate 
usually produces obstructive and irritative lower urinary tract symptoms. The 
size of the prostate is independent of symptoms [3] and smaller size may pro-
duce symptoms whereas bigger size may not. In some people, the prostate en-
larges massively (weighing more than 500 g) consequently developing into a 
giant prostatic hyperplasia (GPH) [4] [5]. Despite its undesirable effects, re-
searchers have not identified any specific cause for this massive enlargement of 
the prostate. The case under discussion is a patient who was in his usual state of 
health till about 2 weeks prior to presentation when he complained of difficulty 
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in passing urine and stools. He experienced symptoms of straining on micturi-
tion, weak stream, intermittency and incomplete emptying of the bladder. He 
also complained of frequency and nocturia. 

He suffered an episode of acute retention of urine about a week prior to pres-
entation and was rushed to a peripheral health facility and consequently to our 
facility for further management. Examination of the patient revealed a massive 
prostate enlargement weighing exactly 700 g. The prostate’s large size and the 
relative lack of symptoms prior to patient presentation further explained the fact 
that symptoms do not necessarily correlate with the size of the prostate. To the 
best of our knowledge, this is the eleventh largest benign prostatic hyperplasia 
presented in medical literature. Though our patient could not survive in this 
case, we provide recommendations and suggestions to advance surgical treat-
ment. 

2. Case Report 

This is an 88-year-old male retired civil servant with no history of alcohol or to-
bacco use and no known history of any chronic condition. He was in his usual 
state of health till about 2 weeks prior to presentation when he complained of 
difficulty in passing urine and stools. He experienced symptoms of straining on 
micturition, weak stream, intermittency and incomplete emptying of the blad-
der. He also complained of frequency and nocturia. He suffered an episode of 
acute retention of urine about a week prior to presentation and was rushed to a 
peripheral health facility. A suprapubic catheter was passed to relieve the ob-
struction after a failed urethral catheterization, but he was subsequently noticed 
to have experienced an episode of heamaturia and was referred to our facility 
(Brong Ahafo Regional Hospital in Sunyani, Ghana) for expert urological care 
on 1st March 2018. 

Examination revealed an elderly male, conscious, alert but confused. He was 
not pale, not febrile and had no bipedal edema. He had no prior history of any 
chronic condition, and this was the first episode of acute retention of urine. He also 
had no known family history of BPH or prostate cancer. Pupils were about 2 mm in 
size and reacted directly and consensual to light. Tone and reflexes in both upper 
and lower limbs were normal but power in the lower limbs could not be objec-
tively assessed. The abdomen was soft, full, non-tender with a huge suprapubic 
mass. His blood pressure was 130/70 mmHg, pulse was 96 beats-per-minute and 
jugular veinous pressure was not raised. The first and second heart sounds were 
present and normal with apex beat in the Left 6th intercostal space, anterior axil-
lary line. Respiratory rate was 22 cycles/minute, air entry was adequate bilateral-
ly and breath sound was vesicular with no added sounds. Digital rectal examina-
tion revealed good anal hygiene and normal sphincter tone. The prostate was 
enlarged (about 12 cm × 15 cm) with a smooth surface, well defined edges, firm 
consistency, non-tender, non-obliterated median sulcus and a mobile rectal 
mucosa over the surface of the prostate. An initial impression of Urine retention 

https://doi.org/10.4236/crcm.2018.712053


A. K. Egote et al. 
 

 

DOI: 10.4236/crcm.2018.712053 585 Case Reports in Clinical Medicine 
 

due to lower urinary tract obstruction and bleeding BPH was made with a diffe-
rential diagnosis of prostate cancer. Patient was admitted to the ward for the 
following work-up and treatment: 

1) Blood investigations; full blood count, renal function test, PSA, liver func-
tion test, fasting lipid profile; 

2) Radiological Investigations; urological ultrasound scan; 
3) Parasitology; Urine R/E and Urine C/S. 
After laboratory investigation (Table 1) and examinations, a diagnosis of 

lower urinary tract obstruction (LUTO) due to bleeding benign prostatic hyper-
plasia (BPH) complicated by urinary tract infection (UTI) was confirmed. Pa-
tient was started on: Tab. Ciprofloxacillin 500 mg 12 hourly, Tab. Metronidazole 
400 mg 8 hourly, Tab. Tranexamic Acid 500 mg 8 hourly and haemotransfusion 
of 2 units of packed cells. Also, 3 units of packed cells were grouped and saved 
for theatre and patient was subsequently prepared for an open simple Transves-
ical Prostatectomy. 

3. Surgery 

Patient was operated upon 7th March 2018. Under sterile condition and spinal 
anaesthesia, patient was well draped, pfannesteil incision was made through the 
fascia (Figure 1 & Figure 2). Rectus muscles retracted longitudinally through it 
fibres, bladder opened in transverse to expose huge adenomatosed prostate oc-
cupying the whole bladder wall (Figure 3). Enucleation with the right index fin-
ger with support of the left index finger in the rectum was made. Findings were 
giant lobed prostate tissue (Figure 4). A 3 Way 22F silicon catheter was placed at 
the fossa of the enucleated prostate and its balloon inflated with 40 ml distilled 
water to achieve haemostasis. It served the purpose of continuous bladder drai-
nage. Massively distended bladder was closed in 2 layers with vicryl 2 (Figure 5). 
Drainage tube was placed in the pelvis. Rectus muscle apposed with vicryl 0 and 
fascia with nylon 2, subcutaneous layer with vicryl 2/0 and skin with nylon 2/0. 
 

Table 1. Laboratory investigation report of patient. 

Test Result 

Full Blood Count 
WBC—12.14×109/L (High)with elevated Neutrophils (83.15%), Hb—14.6 g/dL (Normal), Platelets—296 × 109/L 
(Normal) 

Liver Function Test Globulin—1.9 g/dL (Low), Indirect bilirubin—1.2 mg/dL (High), Albumin/Globulin—2.6 (High) 

BUN, Cr BUN—62 (High), Cr—2.0 (High) 

Lipid Profile Normal 

Urological Ultrasound 
Prostate gland was grossly enlarged with heterogeneous echogenicity and ill-defined margins protruding 
through the base of the urinary bladder. It measures 12.5 × 10.44 × 8.48 cm and a volume of 573 cm3. Urinary 
bladder appeared displaced but of normal shape and wall thickness. 

Urine RE + CS 
Leukocytes—+, Protein—+, Blood—+++, Glucose—Trace, Puss cells—10 hpf, Red Blood Cells—> 30 hpf,  
Epithelial Cells—2 hpf 

Culture Citrobacter species were isolated. Viable count—< 102 CFU/mL, Gram Stain—Gram negative rods seen 

Sensitivity Microbes were resistant to all antibiotics tested for 
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Figure 1. Grossly distended lower abdomen 
above the umbilicus due huge adenomatosed 
prostate. 

 

 
Figure 2. Surgery in Progress. 

 

 
Figure 3. Grossly distended bladder wall totally 
filled with huge prostate tissue (about 1.5 L of 
blood clots). 

 
Post operation condition was satisfactory. Patient was haemotransfused 2 paint 
of packed cells after operation. The enucleated prostate weighed exactly 700 g 
(Figure 6) and sample specimen was sent for histopathology examination at the 
pathology department, Komfo Anokye Teaching Hospital, Kumasi, Ghana. 

Histopathology report: Sections showed prostate with proliferation of stroma 
and glands. The glands gave a cystic dilation with bland epithelium and intact 
basal cells. There were numerous corpora amylocae. These features were in  
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Figure 4. Giant prostate specimen. 

 

 
Figure 5. Double layer closure of bladder 
with vicryl 2. 

 

 
Figure 6. Enucleated prostate specimen 
weighed 700 g. 

 
keeping with benign hyperplasia. A diagnosis of benign nodular hyperplasia was 
made (Figure 7). 

Immediate post op. condition was satisfactory and the post op. plan included; 
1) Monitoring of vital signs half hourly until the patient recovered fully from 

anaesthesia, and then 4 hourly subsequently. 
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Figure 7. Sections of prostate showing benign nodular hyperplasia. 

 
2) Continuous irrigation for 24 hours. 
3) IV Ceftriaxone 2 g 12 hourly for 24 hours. 
4) IV Metronidazole 500 mg 8 hourly for 24 hours. 
5) IM Pethidine 100 mg 12 hourly for 24 hours. 
6) IV Paracetamol 1 g 8 hourly for 3 days. 

3.1. Post Op Day 1 

Patient had no complaints. Both suprapubic and urethral catheter was draining 
blood stained fluid from continuous irrigation. Wound dressing was soaked, 
temperature was 37.6˚C, pulse was 87 beats/min (Regular and of good volume) 
and BP and RBS measured 110/50 mmHg and 12.1 mmol/L respectively. 

Plan was to; Continue treatment. Change wound dressing, continue bladder 
irrigation for another 24 hours and check post op FBC. 

3.2. Post Op Day 2 

Patient complained of persistent hiccups. Suprapubic and urethral catheters 
were draining much clearer urine. Wound dressing was soaked, temperature was 
35.4˚C, pulse was 80 beats/min and BP also measured 130/60 mmHg. Chest 
was clinically clear and respiration rate and, RBS measured 20 cycles/min and 
8.4 mmol/L respectively. 

Plan was to; Continue treatment, stop continuous irrigation, change wound 
dressing, encourage patient to mobilize, administer IV Chlorpromazine 50 mg 
stat, then 25 mg 8 hourly for 72 hours. 

3.3. Post Op Day 3 

Patient was drowsy after the administration of stat dose of IV Chlorpromazine. 
Both urethral and suprapubic catheters were draining slightly blood-stained 
urine. Body temperature was 37.5˚C, Pulse measured 92 beats/min, BP measured 
130/70 mmHg and respiration rate was 22 cycles/min but chest was clinically 
clear. GCS and RBS also measured 13/15 and 11.3 mmol/L respectively. 

Plan was to; Stop IV Chlorpromazine, continue other medications, change 
wound dressing, hydration with IV fluids; IV Normal Saline—1.0 L, IV Ringers 
Lactate—1.0 L and IV Dextrose Saline—1.0 L 

3.4. Post Op Day 4 

Patient had regained full consciousness and had no complaints, dressing was 
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soaked, catheters were draining clear urine, temperature remained unchanged 
(37.5˚C), pulse was 94 beats/min, BP was 170/60 mmHg and respiration rate was 
20 cycles/min. Chest was clinically clear and RBS also measured 8.6 mmol/L. 

Plan was to; continue treatment, change wound dressing, encourage ambula-
tion, encourage adequate oral feeding and liberal fluid intake. 

3.5. Post Op Day 5 

Patient was feeding poorly and had difficult mobilization, dressing was soaked, 
temperature measured 38.0˚C, Pulse was 116 beats/minute, BP measured 
180/60 mmHg and respiration rate was 26 cycles/min. There was bronchial 
breath sounds on the right upper and middle zones of the lungs with an FBS of 
10.4 mmol/L. An impression of a hypostatic pneumonia was made. 

Plan was to; Do a full blood count and check for malaria parasites, add tab 
Azithromycin 500 mg daily for 7 days, Zincovit 1 tab daily for 14 days, continue 
other medications, start physiotherapy and change wound dressing. Encourage 
adequate feeding and liberal oral fluids intake. 

3.6. Post Op Day 6 

Patient was still feeding poorly with FBC results of WBC—19.65 with neutrophi-
lia, HB—7.1 g/dL with normal MCV and MCH, Platelets—244 × 109/L and 
MPs—no malaria parasites seen. Catheter was draining bloody urine and dress-
ing was soaked. Temperature measured 37.6.0˚C, pulse measured 90 beats/min 
and BP also measured 140/60 mmHg. Respiration rate was 23 cycles/min with 
bronchial breath sounds on the right upper and middle zones of the lungs. FBS 
measured 11.3 mmol/L. 

Plan was to; Continue treatment, haemotransfuse a unit of whole blood, 
change wound dressing, continue physiotherapy and encourage adequate feed-
ing and liberal oral fluid intake. 

3.7. Post Op Day 7 

Patient was doing well and was feeding and taking in oral fluids satisfactorily. 
Mobilization was however not encouraging, dressing was soaked, temperature 
measured 37.6˚C, pulse was 98 beats/min, BP was 130/70 mmHg and respiration 
rate also measured 23 cycles/min. Examination revealed bronchial breath sounds 
on the right upper and middle zones of lungs. 

Plan was to; Continue treatment, change wound dressing, continue physio-
therapy, encourage adequate feeding and liberal oral fluid intake. 

3.8. Post Op Day 8 

Patient was doing well and was feeding and taking in oral fluids satisfactorily. 
Mobilization was still not encouraging. Dressing was soaked, Catheters were still 
draining bloody urine, Temperature—36.6˚C, Pulse—84 beats/min, BP—130/60 
mmHg, Respiration Rate—23 cycles/min with Bronchial breath sounds on the 
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right upper and middle zones of the lungs. FBS levels measured 8.3 mmol/L. 
Plan was to; Continue treatment, change wound dressing, continue physio-

therapy, encourage adequate feeding and liberal oral fluid intake. 

3.9. Post Op Day 9 

Patient had suddenly tipped into a state of unconsciousness with a GCS of 6/15. 
He had labored breathing, urine was still blood stained, temperature—37.6˚C, 
pulse—118 beats/minute, BP—130/80 mmHg and respiration rate measured 28 
cycles/min with bronchial breath sounds on the right upper and middle zones. 
Tone and reflexes were decreased and power in all limbs could not be objectively 
assessed. RBS also measured 12.5 mmol/L. An impression of a thromboembolic 
phenomenon was made with differentials of pulmonary embolism and cerebro-
vascular accident. 

Plan was to; Pass a feeding tube, give intranasal oxygen at a flow rate of 4 L/hr, 
Start IV Fragmin 5000 IU daily for 72 hours, urgent CT scan of chest and brain, 
stop Tab tranexamic acid and continue other medications. About 2 hours after 
initiation of treatment, patient went into cardiac arrest. Cardiopulmonary resus-
citation was started and after 6 cycles, there was still no cardiopulmonary activi-
ty. Patient was therefore declared biologically dead. An informed consent was 
obtained from the patient’s family to report the case. 

4. Discussion 

BPH is a common disorder of the prostate affecting most males above the age of 
40 years [2]. Prostatic hyperplasia is considered to be due to the proliferation of 
epithelial and stromal cells, impairment of programmed cell death (apoptosis) or 
both and is endocrine controlled [6]. Autopsy data (2010-2017) from our facility 
(Brong Ahafo Regional Hospital) indicate that over 90% of men older than 80 
years have histological evidence of BPH. According to Maliakal et al., 2014, 
prostates weighing more than 100 g has been recorded in only 4% of men above 
the age of 70 years [7] and only 10 cases of BPH where the prostate weighed 
more than 700 g has been reported in medical literature to date [6]-[15] with the 
highest recorded by Medina-Peres et al., in 1997 [6]. In all of these cases only six 
(6) patients could recover from the enucleation. Massive hematuria due to BPH, 
although uncommon is often associated with haemodynamic instability that re-
quire urgent resuscitative measures, including volume replacement, control of 
bleeding and subsequently definite treatment of the enlarged prostate. In the ex-
perience of the Brong Ahafo Regional Hospital in Sunyani, Ghana open prosta-
tectomy is the mainstay of treatment because of limited resources and the fact 
that most patients present late and with complications of BPH. It is known that 
elderly patients with co-morbid medical conditions such as diabetes and hyper-
tensive heart disease presenting with BPH complicated by bleeding are best 
treated by open prostatectomy after initial resuscitation. In the case of our pa-
tient, he did not have any prior history of co-morbid conditions but showed ep-
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isodes of high BP and RBS whilst on admission. His age and estimated size of the 
prostate together with the complication of bleeding made an open prostatectomy 
the best operative choice. Initial resuscitation measures were taken and the sur-
gery was done only after he was clinically stable. 

Surgery was successful without any complication, and immediate post op 
condition was satisfactory. The challenge with his management was however 
during the post operation period. Most post operation patients are encouraged 
to ambulate after surgery, a situation we found challenging during his post op 
management. Lack of ambulation puts post op patients at risk of thromboem-
bolic phenomena, hypostatic pneumonia and the development of pressure sores 
[16]. In our case, patient developed hypostatic pneumonia and pressure sores 
during the post op period due to a lack of proper ambulation. An attempt at 
physiotherapy was initiated which proved futile. The use of antifibrinolytic 
agents and vitamin K injection to control the persistent bleeding during the post 
op period further put him at risk of a thromboembolic phenomenon. Use of an-
ticoagulants such as fragmin also put our patient at risk of increased bleeding. In 
such a treatment dilemma, the best choice would have been to control bleeding 
with close monitoring. Perhaps monitoring the patient’s International Norma-
lized Ratio would have given an indication of a risk of thromboembolic event. It 
was therefore not surprising, the sudden tipping into a state of coma after post 
op day 9 which could likely be as a result of a thromboembolic phenomenon. It 
is also important to identify co-morbid conditions in elderly patients presenting 
with complications of BPH. In the case of our patient, although he had no prior 
history of co-morbid conditions, fluctuations in BP and moderately high RBS 
could have been an indication of an underlying hypertension or diabetes. Per-
haps an ECG, chest X-Ray or an FBS with glycated hemoglobin estimation could 
have identified co-morbid conditions which could have been co-managed with 
physicians to ensure a more successful outcome. Identification and management 
of co-morbid conditions could have probably ensured early ambulation after 
surgery to avert the usual complications associated with lack of post op ambula-
tion. Despite the general attribution of prostate diseases to old age, it is also 
known that age has no influence on the pathophysiology of prostate disease but 
instead provide the timeframe needed for factors such as lifestyle and genetic in-
fluence to have impact on the prostate. Considering the fact that prostate cancer 
progresses slowly and the symptoms (often not suggestive of prostate cancer) 
manifest late in life, most men are often unaware they have the disease. Periodic 
checkups and immediately opting for treatment helps in the early management 
and treatment of the disorder. 

5. Conclusion and Recommendation 

In certain cases, surgical treatment of prostate hyperplasia has ended fatally due 
to the after effects of haemorrhage. In order to tackle the risk of haemorrhage 
effectively, we recommend the technique of inflation of catheter balloon at the 
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base of enucleated prostate with 6-hour traction and continuous bladder irriga-
tion to stop bleeding in large and vascular prostates. This technique was applied 
effectively in our case and yielded an excellent outcome. It is also interesting to 
note that ultrasound scan report estimated prostate volume of 573 cm3 which 
did not correlate to surgical volume of 700 cm3. 
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Abstract 
Relapsing polychondritis (RP) is a rare episodic and progressive inflammato-
ry disease of presumed autoimmune etiology. The estimated incidence is 3.5 
cases per million. Of these only 10% affect pediatric populations. 
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1. Case Description 

A 7-year-old African American boy was seen in the ED with respiratory distress, 
persistent left foot swelling, inability to bear weight, and worsening malaise for 
several weeks. Parents report a history of intermittent nasal congestion, noisy 
breathing with worsening hoarseness in voice, along with bilateral conjunctival 
injection worsening over two months prior to presentation. An outpatient wor-
kup for chronic rhinosinusitis included a CT of sinuses revealing a nasal mass, 
which was biopsied, and histopathologic results were pending on admission.  

He was admitted for respiratory distress (physical exam revealed tachypnea, 
upper airway congestion, suprasternal retractions) and unexplained left foot 
swelling. Laboratory findings demonstrated increased inflammatory markers 
ESR 127 and CRP 21. Chest x-ray performed on presentation was normal. Dur-
ing hospitalization, he developed worsening respiratory distress and stridor re-
quiring supplemental oxygen.   

Head/chest CT performed revealed a 5 mm subglottic airway narrowing with 
diffuse circumferential thickening of the subglottic airway wall and bronchus 
intermedius narrowing. Despite nebulized therapies and BiPAP, the patient de-
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veloped respiratory failure (ABG pH 7.25, pCO2 57, PO2 45). Following intuba-
tion, direct laryngobronchoscopy (DLB) demonstrated grade 3 subglottic steno-
sis without granulation tissue or tracheal stenosis.   

Flexible bronchoscopy identified severe malacia and thick purulent secretions 
in the right upper lobe and mild malacia within the left upper and lingual lobes. 
Sinus CT for chronic congestion as an outpatient had revealed a sinus mass. Bi-
opsy showed elastic cartilage with associated acute inflammation confirming di-
agnosis of RP. Mycophenolate mofetil and high dose steroids were started with 
minimal improvement over 2 months. Despite treatment he had three admis-
sions for cyanotic events due to upper airway collapse prompting decision for 
tracheostomy. Child has been stable over the last four months despite persis-
tently elevated inflammatory markers with tracheostomy collar on humidified 
room air. 

Discussion: Relapsing polychondritis (RP) is a rare multisystem disorder of 
chondromalacia involving any cartilage with peak incidence between the fourth 
and sixth decade of life. Involvement of the respiratory tract in RP is a dreaded 
complication with reported 50% mortality. It is commonly observed as the dis-
ease progresses but seldom seen at the onset. This case illustrates that RP can 
present at young age/early childhood with respiratory distress as an initial 
symptom and early diagnosis and treatment is critical for disease prognosis. 

2. Introduction 

Relapsing polychondritis (RP) is an extremely rare disease with estimated inci-
dence of 3.5 cases per million, of which children represent 10% [1]. First de-
scribed in 1923, the peak incidence occurs in the 4th to 6th decades of life. RP is a 
presumed autoimmune, progressive inflammatory disease affecting multiple 
systems through recurrent inflammation and cartilage damage. As the respira-
tory tract is commonly involved, life threatening airway complications are con-
cerning. Our patients’ young age at onset with quick progression to respiratory 
involvement, along with time to diagnosis is unique.  

3. Case Presentation 

A 7-year-old African American male presented to the emergency department 
with worsening respiratory distress alongside inability to bear weight on left leg. 
Symptoms included general malaise, tactile fevers, intermittent epistaxis, noisy 
breathing, hoarse voice, and two month history of nasal congestion and wor-
sening conjunctival injection. Outpatient workup for chronic rhinosinusitis in-
cluded a CT of sinuses revealing a nasal mass, which was biopsied, with histo-
pathology results pending on presentation (Figure 1). 

On presentation to the ED, physical examination demonstrated ill appearance, 
bilateral conjunctiva injection, transmitted upper airway breath sounds, tachyp-
nea, supracostal retractions and left dorsal surface foot swelling. AP/Lateral 
Chest X-ray on initial presentation demonstrated no abnormal cardiopulmonary 
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Figure 1. Nasal Septal mass. 

 
findings. MRI of the left knee showed subcutaneous edema and left knee synovi-
tis. Laboratory findings demonstrated increased inflammatory markers ESR 127 
and CRP 21. The child was admitted for further workup for respiratory distress 
and systemic findings.  

During his initial hospital stay head/chest CT was performed given worsening 
stridor, which revealed a 5 mm subglottic airway narrowing with diffuse cir-
cumferential thickening of the subglottic airway wall along with severe bronchus 
intermedius narrowing (Figure 2). 

His respiratory status progressively decompensated, developing respiratory 
failure, and he was emergently taken to the OR for DLB and intubated. The DLB 
demonstrated grade 3 subglottic stenosis. Pulmonology was consulted and a 
flexible bronchoscopy identified severe right upper lobe malacia with thick pu-
rulent secretions. The right middle, left upper, and lingula were found to have 
mild malacia within (Figure 3). 

During this time, pathologic review of nasal biopsy resulted, identifying elastic 
cartilage with acute inflammation (Figure 4(a), Figure 4(b)).  

The constellation of symptoms including nasal chondritis seen on biopsy, la-
ryngotracheobronchial involvement, and episcleritis seen by opthomologyalong 
with increased inflammatory markers, was suspicious for rheumatologic disease. 
Testing including ANA, p-ANCA, c-ANCA, Anti-dsDNA, Anti-type II collagen 
Abs, IL-1 level, IL-6 level, TNFα level, and antiphospholipid antibodies were 
performed and negative. Results confirmed chronic arthritis for no other known 
cause. The constellation of these findings along with histopathology of biopsy 
and labwork, confirmed the diagnosis of relapsing polychondritis.  

Child was started on mycophenalate 500 mg once daily and steroids 20 mg 
twice daily per rheumatology for multi-system inflammation with respiratory  
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Figure 2. Bronchus intermedius narrowing. 

 

 
Figure 3. Flexible bronchoscopy identified severe malacia and thick secretions in the 
right upper lobe and mild malacia within the left upper lobe and lingula. (a) Thick Secre-
tions; (b) Right upper lobe posterior segment malacia; (c) Apical segment right upper 
lobe malacia. 
 

 
Figure 4. (a) Histopathology of nasal septum, revealing increased inflammatory cells. Hematoxylin and Eosin (H & E) stain, 
100× magnification; (b) Increased inflammatory cells, invading underlying cartilage matrix. Hematoxylin and Eosin (H & E) 
stain, 400× magnification.  

 
tract involvement. He was eventually discharged after extubation and weaning to 
room air. Within 2 weeks of discharge he re-presented to the ED with respirato-
ry distress felt to be triggered by emotional stressors and was admitted to the 
PICU for respiratory failure and hypoxemia. Worsening blood gases prompted 

(a)                                                                      (b)                                                 (c)
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emergent DLB and intubation. He again had subglottic airway narrowing (bal-
loon dilated to 7 mm) with proximal and distal tracheal collapse. Flexible bron-
choscopy performed demonstrated dynamic malacia and 4 + Staphylococcus 
aureus was identified on lavage culture.   

He was extubated after initiating therapy (methylprednisone 30 mg/kg, my-
cophenalate 500 mg twice daily). Following extubation, he was placed on an 
airway clearance regimen of inhaled ipratropium (250 mcg) and manual chest 
physical therapy four times a day, and discharged on prednisone 2 mg/kg/day 
and mycophenalate 500 mg twice daily.   

Within 2 weeks he re-presented to the ED with acutely worsening stridor as-
sociated with irritability/anxiety and cyanosis. Symptoms were refractory to ra-
cemic epinephrine, albuterol, and supplemental oxygen and he again required 
intubation. Repeat bronchoscopy revealed generalized subsegmental dynamic 
bronchomalacia worsening after suctioning. The degree of malacia was less 
compared to initial bronchoscopy though purulent secretions were greater with 
growth of 2 + Moraxella catarrhalis on lavage cultures. 

The decision for tracheostomy was reached based on history of multiple intu-
bations secondary to upper airway collapse. Since tracheostomized, he has been 
stable from a respiratory standpoint on humidified room air, without further 
hospitalizations despite persistently elevated inflammatory markers. To address 
ongoing arthritis along with anemia and thrombocytopenia, our rheumatology 
team has treated with rituximab infusions, bi-weekly solumedrol infusions, low 
dose prednisone, methotrexate and naproxen. 

4. Discussion 

With lower respiratory tract involvement, mortality in RP increases to nearly 
50%. Literature review found increased utilization of tracheostomy in pediatric 
patients with respiratory involvement [2]. Respiratory chondritis (nasal or la-
ryngotracheobronchial) is often asymptomatic earlier in disease. Patients often 
have cough, dyspnea, stridor, hoarseness, wheezing, and recurrent infections as 
the disease progresses [3] [4]. Tracheal tenderness due to laryngotracheal in-
flammation is suggestive of RP, and laryngotracheal involvement is a significant 
cause of morbidity and acute or chronic mortality. 

The mechanism of airway obstruction in RP initially includes inflammation 
resulting in airway narrowing in active stages. During progression, there is de-
struction of the laryngeal, tracheal, and bronchial cartilage with resultant dy-
namic collapse and formation of fibrous tissue causing cicatricial contraction [5] 
[6]. 

McAdam criteria are used for the diagnosis of RP and include at least three of 
the following: ocular inflammation, nasal chondritis, non-erosive seronegative 
inflammatory polyarthritis, audiovestibular damage, auricular chondritis or res-
piratory chondritis [7]. 

The differential diagnosis for RP is broad and consists largely of rheumato-
logic conditions such as Granulomatosis with Polyangiitis, Sarcoidosis, Rheu-
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matoid arthritis, Reactive arthritis, Polyarteritisnodosa, and Behçet disease. In 
this case, the child had ocular inflammation, nasal chondritis, non-erosive in-
flammatory polyarthritis for no other known cause, and respiratory chondritis. 

In patients with RP, respiratory tract radiography should include a frontal 
chest and lateral view of the neck [8]. High-resolution CT may demonstrate dif-
fuse, smooth thickening of the tracheobronchial wall, causing narrowing and 
airway deformity. It is also sensitive in evaluating concentric narrowing in lobar 
and segmental bronchi, and bronchiectasis in segmental and subsegmental 
bronchi [9]. Bronchoscopy is critical in identifying the site, nature, and severity 
of airway involvement, and can reveal inflammation of the tracheobronchial 
tree, with dynamic collapse or narrowing [10]. Ultimately, tracheal collapse and 
laryngeal strictures often require tracheostomy to maintain airway function [6] 
[7] [8] [9]. 

Treatment for RP centers on control of inflammation with immunomodula-
tory therapy or immunosuppressants. As such, treatment is individualized based 
on severity and response. Medical management primarily includes NSAIDs and 
corticosteroids (either burst or maintenance doses). Second line therapies in-
clude cyclophosphamide, azathioprine, methotrexate, cyclosporine, colchicine, 
and chlorambucil [10]. New therapies may include immunomodulators like in-
fliximab, etanercept, adalimumab, and abatacept as methods of better control. 

Treatment of symptomatic airway disease includes continuous positive airway 
pressure (CPAP), bilevel positive airway pressure (BiPAP), or mechanical venti-
lation when tracheal collapse is present.  

5. Conclusion 

In summary, though rare, pediatric relapsing polychondritis can present as a 
multisystem disease with airway involvement. McAdam criteria for diagnosis in-
clude at least three of the following: ocular inflammation, nasal chondritis, 
non-erosive seronegative inflammatory polyarthritis, audiovestibular damage, 
auricular chondritis or respiratory chondritis. The gorals of treatment for RP 
centers on control of inflammation with immunomodulatory therapy or immu-
nosuppressants. When diagnosing suspected pediatric RP, evaluations should 
include complete assessment of upper and lower airways with consideration of 
noninvasive ventilation or tracheostomy to overcome airway obstruction. 
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Abstract 
Anal cancer, especially squamous cell carcinoma (SCC) variety, is evolving 
with rising incidence globally. This is due to the increasing adoption of risky 
life styles and social habits even in populations with rare occurrences previ-
ously. This case report aims to expose risk factors exhibited by a patient re-
cently managed for anal cancer in our facility before his demise. Early expo-
sure to bisexual orientation, receptive anal intercourse and multiple sexual 
partners, are notable high risk factors for the development of anal SCC. The 
permissive role of smoking, illicit drug and alcohol use enhances the disease 
occurrence. Acquisition of human immune-deficiency virus (HIV) se-
ro-positive status further reduces the body’s immune competence and en-
hances early age of onset as well as accelerates development of anal SCC. 
Proper history exploring the risk factors, physical/anorectal examination and 
histological analysis, are vital for proper diagnosis and staging which guides 
appropriate treatment with chemo-radiation as mainstay. 
 

Keywords 
Anal Cancer, Bisexual, Human Immune-Deficiency Virus,  
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1. Introduction 

Anal cancer is a rare disease globally and much rarer in our setting even when 
symptomatic, though rising in incidence among developed countries [1] [2]. 
Most cases are seen in the elderly women. Squamous cell carcinoma (SCC) is the 
predominant type and constitutes up to 80 percent of cases of anal cancer [3]. 
Human Papilloma Virus (HPV) sero-types 16 and 18 infection, has been impli-
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cated as causative agents in about 84% of cases [3]. Life styles/social habits such 
as having multiple gay partners, receptive anal intercourse as well as smoking 
cigarettes, doing drugs and alcohol abuse, contribute significantly to increase the 
risk of developing anal SCC [1] [2] [3]. The acquisition of human immunodefi-
ciency virus HIV) seropositivity is an independent risk factor [3] which in-
creases the risk exponentially. Asuquo et al. [4], described SCC irrespective of 
site, as a slow-growing malignancy that hardly threatens life. 

Although gay behaviour is culturally and legally prohibited in our country, an 
increasing number of people mostly youths continue to engage in it and other 
risky life styles clandestinely. An appropriate prevention strategy is needed to 
stem the rising cases of risky sexual behaviour/life style which may lead to higher 
incidence of anal cancer in the near future through health education. 

2. Case Report 

UMI is a single, 34 year old male Caterer, working in Lagos. He was admitted 
through Accident/Emergency in July 2016 and later referred to our surgical team 
on account of anal mass and bleeding per rectum of 6 months duration in addi-
tion to general lassitude. 

Patient was apparently well until about seven months prior to presentation 
when he noticed a small, painless, itchy anal mass. The mass gradually increased 
in size over a few months, became ulcerated and bled intermittently prior to 
presentation. It was later associated with insidious onset of pain, which was 
sharp and persistent, non-radiating, aggravated by strenuous activities and defe-
cation. There was no relieving factor but he adopted the prone position as the 
most comfortable position for most of the day. 

The passage of intermittent bloody stool started 2 weeks after noticing the 
anal mass. The blood occasionally smeared the stool and sometimes came as 
frank bleeding. It did not contain clots and was not associated with dizziness ini-
tially. His stool was soft, formed and regular once daily. Later, he noticed puru-
lent anal discharge which preceded the passage of mal-odorous stool and pro-
gressed to passage of dark stool mixed with pus. There was associated loss of 
appetite and feeling unwell but no nausea nor vomiting. He had no abdominal 
pain or change in bowel habit. There was associated marked weight loss and 
progressive body weakness. He presented at a private hospital in Lagos where he 
was diagnosed of RVD and placed on ARV (Lamivudine, Abacavir, Efavirenz) in 
addition to receiving one unit of whole blood transfusion. His symptoms did not 
improve after one month of treatment, thus he relocated to his Calabar home 
town. He got progressively worse with extreme weakness and presented at the 
Accident/Emergency unit of a tertiary health facility for further management af-
ter defaulting on his ARV drug therapy for six months without explanation. 

He had no significant past medical history. He takes alcohol occasionally de-
nies use of tobacco or hard drugs in any form. 

He was the 3rd child among 6 siblings in a polygamous setting. He was single 
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and had bisexual orientation. He engaged in both oral and receptive anal inter-
course (RAI) for about 14 years but decided to stop for no obvious reason a year 
prior to onset of illness. Hehad five regular male partners over this period whom 
he claimed became RVD positive and on treatment. 

Physical examination showed a chronically ill-looking, cachexic, febrile young 
man in painful distress. He was conscious, alert and well-oriented. He had severe 
pallor but was anicteric and dehydrated. Oral thrush was present with bilateral 
inguinal lymph node enlargement and bilateral pitting pedal oedema. His blood 
pressure, pulse rate and respiratory rates were within normal range. He had no 
sensory neurological deficit but power in the lower limbs was grade three. His 
chest was clinically clear. He had no obvious deformity. The abdomen was not 
remarkable. 

Rectal examination revealed perianal warts with huge ulcerated anal mass 
close to the midline posteriorly (see Figure 1) with associated multiple anal fis-
tulae draining pus and blood. The anal sphincter was lax and adjacent rectal wall 
had multiple tender indurated nodules extending from the anterior to the poste-
rior aspect and some granular areas, which provoked bleeding on palpation. The 
prostate gland was clinically normal and the examining fingerstall was stained 
with fresh blood. 

A working diagnosis of RVD (HIV/AIDS) clinical stage IV with Malignant 
Anorectal Fistula and Anal warts was made and he was subsequently admitted 
for stabilization and optimization. Initial investigation results showed a low 
haemogram of 6.4 g/dl (Reference Value 13 - 18 g/dl), with anisocytosis, macro-
cytosis, poikilocytosis and hypochromasia. Total White Blood Cell (WBC) count 
was 8.5 × 109/L (Reference Value 4 - 11 × 109/L) with relative lymphocytosis. 
The CD4+ T-Cell count was 103 cells/ul (Reference Value > 500/ul). Serum Urea 
and Electrolytes assay, Liver function test and urinalysis results were within 
normal range. Random Blood Sugar (RBS) estimation was abnormally high at 
16.1 mmol/l (Reference Value 4.4 - 8.9 mmol/L) 

Abdominal ultrasound scan, Serum protein assay and Wound swab for mi-
croscopy, culture and sensitivity were requested but not done because of finan-
cial difficulty. 

A wedge biopsy of the ulcerated anal lesions showed a well differentiated 
Squamous cell carcinoma (SCC) extending to the underlying dermis and areas of 
dysplastic keratinocytes (see Figure 2). 

He was re-commenced on anti-retroviral treatment using Lamivudine/Abaca- 
vir/Efavirenz combination plus antibiotics, oral antifungal, haematinics, daily 
Sitz bath and wound dressing as well as nourishing high protein meals. He also 
received two units of compatible whole blood transfusion. Exhibition of cyto-
toxic chemotherapy was with-held pending improvement of haemogram above 
10 g/dl and CD4 cell count above 200. The above stated line of management was 
continued but the patient got worse with more copious bloody stool, increasing 
general lassitude and poor appetite. He remained unstable and was unfit to un-
dergo chemo-radiotherapy until his eventual demise a few weeks later. 
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Figure 1. Clinical photograph anal cancer 
with peri-anal warts. 

 

 
Figure 2. Photomicrograph of anal SCC 
(H&E × 100). 

3. Discussion 

Anal cancer constitutes about 1% of all new cases of cancers diagnosed each year 
but represents 1.5% - 2% of all Gastro-Intestinal Tract cancers with 2% increase 
in annual incidence [5] [6]. It occurs mostly as Squamous Cell Carcinoma (SCC) 
in 80% of cases and seemed rare before 1990 [1] [3] [5] both locally and globally. 
SCC has been known as the commonest skin malignancy in Blacks while Basal 
cell Carcinoma (BCC) predominates in Caucasians [4]. It is mostly found among 
elderly females but has recently been reported to increase in incidence among 
young adult males who are HIV sero-positive and/or men who have sex with 
men MSM) especially in developed countries [1] [6] [7]. Asuquo et al. [4], found 
ano-rectal and genital SCC as the 3rd commonest site of involvement among 
Blacks in Nigeria and Tanzania and described SCC as a slow-growing malig-
nancy that hardly threatens life. The rise in incidence is most evident among 
young people who are HIV positive and men having anal sex with men (MSM) 
[5] [6] [7]. Reports from United States data [1] [6] [7], shows that among HIV 
positive population, there was a 40 - 80 fold increase in incidence above the gen-
eral population, from 19 to 78.2 per 100,000 person-years while among (MSM) 
having receptive anal intercourse (RAI), anal cancer was diagnosed in 35 per 
100,000 person-years, an incidence rate similar to cervical cancer in females, 
which is also caused by Human Papilloma Virus (HPV) 16 and 18. The contri-
bution of anal SCC to cancer mortality is unknown largely because squamous 
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cell carcinoma usually run a slow, chronic course and sufferers hardly die of 
their cancer [7] [8]. The introduction of Highly Active Anti-Retroviral Treat-
ment (HAART) which ensures a longer life span for HIV positive people will 
also raise the prevalence of anal cancer. The male/female ratio seems to have re-
versed with an obvious male predominance as more HIV positive middle-aged 
men were being seen for a relatively rare disease that typically occur in older 
women [9]. Due to the increased incidence of SCC of the anus following the 
discovery of HIV/AIDS and the close association between them, some workers 
have suggested the inclusion of anal SCC as an AIDS-defining illness nay, severe 
AIDS [1] [8] [10]. Factors implicated in the aetiology of anal cancer among HIV 
positive individuals include HPV status especially HPV 16 or 18, sexual habit, in 
particular receptive anal intercourse in Men having Sex with Men (MSM), mul-
tiple sexual partners and smoking. HPV is well known as a sexually transmitted 
infection (actually the most prevalent STI in USA) that causes anal cancer. The 
virus resides in outermost layer of skin or mucosa especially in immunosup-
pressed persons, causing different grades of dysplastic reactions and ultimately 
invasive SCC [1] [3] [10]. 

HIV positive persons tend to develop anal cancer (SCC) at an earlier age espe-
cially MSM indulging in RAI with multiple partners like our index patient. It has 
also been noted that among HIV/AIDS patients, those who are homosexual 
(MSM) or Bisexual account for much of the incidence and mortality with major-
ity succumbing within 10 - 17 months [9] [10]. It is also an established fact that 
Human Papilloma Virus (HPV) infection causes anal warts which is a precursor 
or high risk factor for development of anal intra-epithelial neoplasia and ulti-
mately anal cancer, notably seen more among those practising receptive anal in-
tercourse [3]. HPV types 16, 18, 33 and 39 in decreasing order of frequency, are 
the same agents responsible for cervical squamous cell cancer in females. HIV 
positive persons are more at risk of developing persistent HPV infection than 
immune-competent individuals due to immunosuppression. This increases their 
risk of having anal SCC suggesting that immunosuppressed individuals have 
poor clearance of HPV in their bodies [3] [10]. HPV infection leads to the de-
velopment of anal intra-epithelial dysplasia or neoplasia (AIN) also called 
squamous intra-epithelial lesion which may be low-grade (LSIL/LGAIN) or 
high-grade (HSIL/HGAIN). This slowly leads to anal carcinoma in situ and 
eventually to invasive anal cancer if not treated as indeed most cases of SCC in 
Blacks are seen in advanced stage as in our index case. AIN may proceed without 
any health complaint in those affected. Warty lesions are commonly seen in 
HPV induced cases [4]. Among MSMs, receptive anal intercourse is the most 
common risk factor for developing anal cancer while concurrent HIV infection 
compounds the problem. A history of multiple sex partners, syphilis, hepatitis, 
smoking, drug and alcohol use increases the risk [8]. The diagnosis of anal can-
cer is often delayed until it is advanced. It is therefore advised that clinical suspi-
cion should be considered in patients with anal symptoms like itching, anal pain, 
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anal bleeding or diarrhoea in addition to visual inspection and digital rectal ex-
amination, and capped with biopsy with or without high resolution anoscopy. 
Annual anal PAP smear is recommended in those at risk as is done to screen for 
cervical cancer in women [8] [9]. The histologic examination of a biopsy speci-
men is very essential to differentiate anal SCC from other similarly presenting 
anal lesions like Melanoma, Adenocarcinoma and Basal Cell Carcinoma. 

The treatment of anal cancer is not straight forward. Histologic classification 
and staging are important. Anal SCC spreads mostly by the lymphatic route. Pa-
tient should be fit or optimized for whatever treatment modality in use. The 
treatment of the various grades of precancerous lesions holds the key to pre-
venting advancement while screening and vaccination of those with risky be-
haviour has been advocated. This appears feasible since the same approach has 
reduced the incidence of cervical cancer in women and both anal and cervical 
cancer share the same aetiological agent in HPV types 16 and 18. Patients with 
RVD in addition to anal cancer have a peculiar challenge. They usually succumb 
to Retro-Viral Disease (RVD) rather than anal cancer, from effects of HIV and 
very low CD4+ count < 200 [7] [9]. This further suggests that HIV positive pa-
tients with anal cancer, cannot withstand the toxicity of chemotherapy and must 
have intensive anti-retroviral therapy initially, before commencing cancer che-
motherapy. The treatment of invasive anal SCC is based on Radiotherapy and 
Chemotherapy using Mitomycin C (MMC) and 5-Fluoro-Uracil. In addition, 
combination with HAART will greatly increase toxicity as both are immuno-
suppressive. A CD4+ count of 200 or more is used to determine HIV+ patients in 
whom chemotherapy should be tried [1] [7] [8] [9]. In addition, several workers 
have noted the difficulty and severity of adverse reactions to cytotoxic therapy in 
those with HIV/AIDS. They opine that intensive anti-retroviral therapy must be 
instituted first and continued until CD4+ count rises above 200 before exhibiting 
cytotoxic chemotherapy as planned in our index patient before his demise. 

In cases of persistent biopsy positive anal cancer after chemo-radiation, with 
no metastatic lesions, it has been suggested that an Abdomino-Perineal resection 
with terminal colostomy should be considered [1] [6]. Current studies on treat-
ment of anal SCC is focusing on molecular targeted therapy as some genes like 
EGFR, c-Met and VEGFR [1] are over-expressed especially in those who are 
HIV positive. The goal of therapy in anal SCC, even among HIV positive ones is 
to eradicate the disease before dissemination and improve the quality of life in-
cluding avoidance of colostomy. 

Preventive measures are equally important but it requires a high index of sus-
picion to identify those with risky life styles as targets for health education, 
screening and vaccination by using Gardasil and early treatment of precancerous 
lesions. 

Very important risk factors raised in this case need closer attention in the 
populace with a view to marshalling strategies for curbing or stemming the ris-
ing incidence. It also underlies the importance of early detection and prompt 
treatment before the development of invasive anal SCC. HIV positive patients 
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who practice anal intercourse should be encouraged to stop the act, go for regu-
lar screening and take their anti-retroviral therapy very serious. 
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Abstract 
Luxatio erecta is a highly uncommon type of shoulder dislocation, representing 
approximately 0.5% of all shoulder dislocations fitting into this category. In 
this paper, we present the case of a patient who presented post trauma with 
bilateral inferior glenohumeral joint dislocations (also called Luxatio Erecta). 
Considering that Luxatio Erecta only has a 0.5% chance of being present with 
a unilateral dislocation, the probability of a patient presenting 2 of these dis-
locations at the same time is approximately 0.25% (0.5% × 0.5% = 0.25%). In 
addition to this, Luxatio Erecta frequently presents with injuries to the 
brachial plexus and/or a humeral fracture. Despite this, neither of our pa-
tient’s dislocations were associated with any fractures or neurovascular injury 
and both were successfully reduced the Emergency Department. Both the pa-
tient’s presentation and outcome are quite uncommon, which makes this case 
an invaluable opportunity to go over the unique characteristics to Luxatio 
Erecta. 
 

Keywords 
Luxatio Erecta, Closed Reduction 

 

1. Introduction 
Luxatio Erecta is a rare type of shoulder dislocation, accounting for approx-
imately 0.5% of all shoulder dislocations [1]. It is associated with traumatic inju-
ries that hyperabduct the arm, which forces the proximal humerus into the 
acromion, which allows the humeral head to disengage from the glenoid. 

Classically, physical exam will show the affected arm hyperabducted with 
flexion at the elbow, and hand positioning superior or posterior to the patient’s 
head. The examiner should be able to palpate the humeral head in the patient’s 
axilla, along with an empty glenoid cavity [1]. 

2. Case Presentation 
A 70 year old male presented to our Emergency Department (ED) post traumat-
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ic fall. Patient was hanging outdoor Christmas lights, when his ladder fell out 
from under him. Patient held onto the edge of his roof, hanging from his arms 
before he fell and landed on his back. Patient denied neck/back pain, along with 
loss of consciousness. Was given 10 mg of Morphine by EMS prior to ED pres-
entation? 

Presenting vitals in the ED were pulse of 68 bpm, respiratory rate of 18, and 
blood pressure of 158/74 mmHg. On physical exam, the patient had bilateral 
abducted and flexed arms, with his L hand superior to his head and his R hand 
superior + posterior to his head; empty glenoid cavity bilaterally, palpable hum-
eral head in the L axilla. No significant neurological or vascular deficiencies were 
found for both extremities. No other significant findings were present on exam. 
(Table 1) 

Bilateral shoulder and humeral head x-rays were ordered. Shoulder x-rays 
demonstrated bilateral, inferior dislocations of the humeral head (Luxatio Erec-
ta), no fractures were identified on the shoulder or humeral x-rays (Figure 1 and 
Figure 2). However, due to the patient’s body habitus, and his bilateral disloca-
tions, proper positioning could not be obtained for the R humeral x-ray, and a 
fracture could not be entirely ruled out. 

Prior to closed reduction of the both glenohumeral joints, we had a conversa-
tion with patient and his spouse concerning the risk for additional injury should 
there be an unseen fracture of his right humeral head. The patient and his 
spouse understood, and consented to closed reduction of both shoulders. 

Closed reduction was carried out under Conscious Sedation with Ketamine, 
using Traction-Counter-traction technique. A sheet was wrapped around the L 
shoulder and both ends were pulled together at the R hip. The 1st physician was 
positioned at the head of the bed holding the proximal L arm, while the 2nd was 
positioned the R waist, holding both ends of the sheet. The 1st physician pulled 
on L proximal arm, creating axial traction, while the 2nd physician pulled on the 
sheet, creating counter-traction. During this, the 1st physician increased the in-
tensity of abduction in the affected limb to provide additional pressure on the 
humeral head. L shoulder was successfully reduced, and the R shoulder was suc-
cessfully reduced with a setup mirrored to this one. Neurovascular function re-
mained intact bilaterally post reduction, and post reduction x-rays demonstrated 
no fractures of humeral head (Figure 1 and Figure 2). Patient was placed in bi-
lateral slings and discharged home with 1 week follow up with Orthopedic Surgery. 

3. Discussion 

Luxatio Erecta is a truly uncommon type of shoulder dislocation and it is im-
portant for an Emergency Physician to be aware of its presence when seen. A 
physician should know how to properly reduce Luxatio Erecta, as most instances 
can be successfully treated with non-operative management, but also understand 
when surgical care is required. In addition, it is vital to remember the associated 
risks and complications associated with this injury. 
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Table 1. Summarizes clinical characteristics of patient presentation. 

HPI: 70 year old male s/p traumatic fall from a ladder, landing on his back. No LOC, back or neck 
pain. 10 mg IV Morphine from EMS. 

Vitals: 68 BPM, RR 18, BP 158/74 mmHG. 

Physical exam: Bilateral abducted and flexed arms, L hand superior to head and R hand is superior 
+ posterior to head. BL empty glenoid cavity. Neurovascular function intact bilaterally. 

 

 
Figure 1. Left image: Right sided Luxatio Erecta, pre-reduction Right 
image: Right sided Luxatio Erecta, post-reduction using Trac-
tion-Counter-traction technique. 

 

 
Figure 2. Left image: Left sided Luxatio Erecta, pre-reduction Right 
image: Left sided Luxatio Erecta, post-reduction using Trac-
tion-Counter-traction technique. 

3.1. Typical Presentation 

On presentation, Luxatio Erecta will have the affected extremity held above or 
behind the patient’s head, with the elbow flexed and abducted. The glenoid cavi-
ty is empty and the physician may palpate the humeral head in the axilla. On 
x-ray, the humeral head will be inferior to the rim of the glenoid and the humer-
al shaft is parallel to the scapular spine [2]. 

3.2. Reduction Techniques 

At the time of writing, there are two methods for closed reduction of Luxatio 
Erecta; Traction-Counter-traction and The Two-Step Maneuver. 
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Traction-Counter-traction: 
With an assistant, wrap a sheet around the affected shoulder, with both ends 

of the sheet pulled towards the contralateral hip. This provides the coun-
ter-traction required. Following this, straighten the affected elbow while keeping 
the arm fully abducted. Then pull in line with humeral shaft (if required, the as-
sistant may apply additional force to the humeral head in a cephalad and lateral 
direction). When the humeral head is reduced into glenoid fossa, slowly adduct 
the shoulder towards the body. 

The Two-Step Maneuver:  
Inferior Dislocation→Anterior Dislocation→Reduction. 

On the affected side, push on the lateral aspect of the midshaft humerus, and 
pull on the medial epicondyle of the elbow. This converts the inferior dislocation 
to an anterior dislocation. Once this has been accomplished, the physician may 
reduce the anterior dislocation with a number of maneuvers [3] (two examples 
being the Milch technique or Scapular manipulation). 

3.3. Reduction Tips 

Always ensure adequate relaxation and sedation prior to reduction attempt. 
Just like other closed reductions, a thorough pre and post reduction neuro-

logical exam is essential. 
Always obtain post reduction x-rays. 

3.4. Complications 

With an inferior dislocation, there is an associated risk of rotator cuff tear, with 
some citing a 12% incidence with Luxatio Erecta [4] [5]. Luxatio Erecta can also 
present with concomitant fracture of the greater tuberosity. An article from the 
Journal of Orthopedic trauma reviewed 80 cases of Luxatio Erecta and found 
that 80% presented with a rotator cuff tear or a fracture of the greater tuberosity 
[5]. While our patient had no neurovascular abnormalities, the same article es-
timates that 50% - 60% of Luxatio Erecta patients have an associated Brachial 
Plexus Injury [5]. Considering this, a thorough and well documented neurologi-
cal exam of the affected extremity should be performed before and after reduc-
tion. The same can be said for a vascular exam, due to risk of injury to the axil-
lary artery [6]. 

3.5. Surgical Intervention 

Despite the high rate of success, Luxatio Erecta cannot be universally treated 
with closed reduction. Should the dislocation by irreducible, open or associated 
with vascular injury, the patient will require full surgical intervention. In addi-
tion, a fracture of the acromion, clavicle, inferior glenoid fossa and greater tube-
rosity will require surgical management [7]. 
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Abstract 
Background and Objective: Syzygium aromaticum is an immunomodulator 
with the main active compound eugenol which can stimulate the function of 
lymphocyte proliferation and macrophage production. Lymphocytes play an 
important role for body protection against infection. This study aims to analyze 
the effect of S. aromaticum extract to increase proliferation of lymphocytes, 
lymphoblasts and macrophage production in Balb/c mice infected with 
Salmonella typhimurium. Methodology: Mice strain Balb/c were divided into 4 
groups: treatment group infected with S. typhimurium and control group 
(without treatment) to tested the activity of peritoneal macrophages. The 
treatment group was administrated by S. aromaticum leaf extract (15 mg, 75 mg, 
150 mg/kgbw) for 12 days. Results: S. aromaticum leaf extract increased the 
proliferation activity (p < 0.001) at dose of 15, 75, and 150 mg/kgbw, increased 
lymphocytes at dose 150 mg/kgbw (p < 0.05), increased the activity of macro-
phage ROI secretion at dose of 150 mg/kgbw (p < 0.05), and increased in lym-
phoblast (p < 0.05). Conclusion: Administration of S. aromaticum leaf extract 
increased the proliferation activity of lymphocytes, lymphoblasts and ROI 
secretion of macrophagesin Balb/c mice infected with S. typhimurium. 
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1. Introduction 

Clove (Syzygium aromaticum) is Indonesian native species (Maluku) which be-
longs to Myrtaceae family, ordo Myrtales [1]  and is one of herbal plant that has 
long been used in Middle Eastern and Asian countries [2]. Cloves are used as a 
traditional medicine in the treatment of various diseases, as well as flavoring. 
Typical cloves aroma is produced by eugenol compounds, which are the main 
compounds of cloves (72% - 90%). Eugenol also has antiseptic and anesthetic 
properties [1]. Analysis of clove leaf extract from Bangladesh with GC-MS me-
thod showed that the extract consisted of 74.28% eugenol, 5.78% eucalyptol, 
3.85% caryophyllene, 2.43% α-cardinol and 2.08% limonene [3]. 

The content of clove compounds has chemical properties and pharmacological 
effects that function as anesthetics, antimicrobials, antiseptics, antioxidants, 
immunomodulators, and immunostimulants [2] [4]. Phenolic compounds of 
clove are also responsible for antioxidant activity and flavonoid compounds act 
as antidotes to free radicals [5]. The content of clove compounds can induce 
specific and non-specific immunity and activate cellular components of the 
immune system, such as phagocytic function without affecting both humoral 
and cellular immunity [6]. The human body has defense mechanism against the 
intervention of exogenous or endogenous antigens, especially those that are 
detrimental to the body. This mechanism could be natural and adaptive [7]. 

Natural defense mechanisms include NK cells, lymphoblasts and lymphocytes. 
In addition to being multi effector, these cells also act as an immunoregulator 
that could increase the activity of the defense system through Th1 or Th2 cells in 
the adaptive immune response [8]. The main target of these cells is the body cells 
that are infected with viruses, bacteria and cancer cells [9]. Furthermore, 
macrophages and dendritics are also involved in natural immunity activities 
through phagocytic activity. Macrophages in the submucosal tissue are the first 
cells exposed by pathogens that successfully penetrate the physical barrier in the 
form of epithelium tissue [10]. Microbes are detected through macrophage 
surface receptors, then phagocytosed and degraded, and then stimulated 
neutrophils that will lead to the site of infection to strengthen the immune 
response against microbial infection [11]. 

Natural immune response is a front line defense against pathogenic threats 
[10]. Any failure in the natural immune response will be taken over by the 
adaptive immune response (macrophages and dendritic cells). Macrophages and 
dendritic cells have the ability to present antigens to TCD 4+ lymphocytes 
through degradation of antigens into peptide fragments with MHC class II, 
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LFA3, ICAM-1, CD22 and B7 molecules [12]. This activity is the beginning of a 
cellular immune response in an adaptive defense system [8]. If there is an 
infection by microbes, stimulated macrophages or dendtritic cells respond by 
synthesizing IL-12, the Interleukin 12 then activates NK cells to produce IFNγ, 
then IFNγ activates native TCD 4+ for differentiation into Th1 cells which could 
produce various cytokines such as IL-2, IFNγ and TNFβ [13]. The role of TCD8+ 
cells in the immune response to viruses and tumors is quite prominent. Cells 
TCD8+ recognize antigen peptide fragments along with class I MHC molecules 
and the LFA3, ICAM-1 and CD22 molecular co-stimulators that continue to 
destroy target cells [14]. When activated NK cells produce interferon γ (IFNγ), 
this cytokine stimulates phagocytic activity of macrophages in destroying target 
cells [8]. Activity NK cell in killing tumor cells could be triggered by IL-2 
through the response of IL-2α and IL-2βγ expressed on the membrane. NK cells 
even though in the inactive phase still express IL-2 receptors, especially IL-2βγ 
[15]. 

Natural and adaptive immune responses could occur in the form of humoral 
and cellular reactions (cell-mediated imunity). Cellular immune response, 
among others, is caused by infection with intracellular microorganisms [16]. 
Both types of natural and adaptive responses do not have clear limits, and could 
even be interrelated where the initial adaptive immune response is supported by 
natural responses [10]. The body’s reaction to infection is carried out through 
cellular and humoral mechanisms. The content of clove compounds has been 
known to have immunomodulatory pharmacological activity, anti-bacterial, and 
anti-inflammatory [2] [17] [18]. Clove potential as the body’s defense system has 
not been widely reported. Pior research is still limited to the treatment of 
toothache, prevention of inflammation, and the source of antioxidants [19] [20]. 

Therefore, this study was aims to analyse the effect of clove leaf extract on 
proliferation activity of lymphocytes and phagocytosis of macrophages in mice 
infected with Salmonella typhimirium. Induction of immune response of mice in 
this study using S. typhimurium as a model that has been widely used to study 
innate immune response. S. typhimurium has the main virulence factor in the 
form of lipopolysaccharide (LPS) which can stimulate cellular immune 
responses through phagocytosis by macrophages activation [21]. S. typhimurium 
infection was studied in mice because systematic infections believed to be 
compatible with typhoid fever in humans. The S. typhimurium strain efficiently 
infects mice so that these animals are often used for the study of infection 
pathogenesis and immune responses to bacteria. 

2. Material and Methods 

This study was conducted at the Faculty of Biology UGM at Laboratory of 
FALITMA UGM, from March to June 2018. Leaves of S. aromaticum var. siputik 
were obtained from the plantation of Negeri Lima, Maluku, Indonesia. The 
chemicals used for extraction are n-hexane pro analysis. Leave extract of S. aro-
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maticum var. siputik was tested for chemical compounds by GC-MS method at 
Organic Chemistry Laboratory of FMIPA UGM. About 0.5 µL extract was 
injected into GC-MS QP2010S SHIMADZU, the column temperature was 
programmed to 120˚C - 310˚C with an increase about 10˚C per minute, with the 
carrier gas is helium, pressure 13.7 kPa, and ionizing detector EI (electron 
impact). The level of compound is determined based on the standard peak area 
compared to the sample peak area. S. typhimirium were obtained from Medical 
Laboratory Technology Solo (Indonesia), and Balb/c mice were obtained from 
Laboratory of LPPT UGM. Light microscopes (XSZ-107 BN, Japan) and a 
microscope with a camera (Olympus BX 51, Japan) were used to observe the 
histology and spectropometer (Perkin elmer comom 44 ILL, USA) was used to 
calculate the bacteria concentration. 

Twenty of male mice Balb/c weighing 20 - 25 grams, 6 week was divided into 4 
groups, each group consisted of 5 male mice. The control group was administrated 
with sterile distilled water and the treatment group was administrated with clove 
leaf extract for 12 days. P1 treatment with dose 15 mg/kgbw, P2 treatment with 
dose 75 mg/kgbw, P3 treatment with dose 150 mg/kgbw. Infection in mice was 
carried of S. Typhimurium in 0.2 ml PBS 0.01 M pH 7.4 was administered 
intraperitoneally with a dose of 108 per mice before administrating with clove 
leaf extract. After the inoculation of bacterial mice was killed, splenocytes and 
peritoneal macrophages were taken to examine lymphocyte proliferation 
activity, phagocytosis and ROI secretion. 

Calculation of lymphocyte was followed Farizal (2012) and Ulfa (2017) with 
minor modification. By using a petri dish containing 1.5 ml of RPMI, the spleen 
was crushed until smooth. Then washed with 10 ml PBS then centrifuged at a 
speed of 10,000 rpm for 5 minutes, with a temperature of 40˚C, the supernatant 
was discarded and 2 ml PBS was added. The lymphocyte was calculated by a 
counting chamber (Neubouer Improve) by dripping the spleen fluid. Calculation 
of the number of lymphoblasts by using a drop of a spleen substrate is taken and 
a smear preparation is made on a glass of preparation, fixation with absolute 
methanol and dried, then painted with giemsa. Lymphoblasts are identified as 
large cells with nucleus and nucleolus, chromatin was not solid (light purple) 
and cytoplasm is still visible. Whereas lymphocyte cell size was smaller with a 
solid chromatin round core (dark purple) there was no nucleolus and cytoplasm 
is almost invisible. Examination of macrophages was carried out by the NBT 
reduction method based on the number of latex particles which were 
successfully phagocytosed by every 100 cells of macrophages. The latex particles 
that are calculated are particles that are in the cytoplasm. While reactive oxygen 
intennediate (ROI) secretion is a blue formulation (ROI) which is expressed in 
the cytoplasm of macrophages which is in phagocytic activity. Macrophages that 
express blue formations are counted in every 100 cells of macrophages. 

Macrophages are stimulated with PMA, which secretes superoxid (O2−) 
anions which will oxidize NBT. Macrophage suspension (PEC) at microplate 24 
wells that had been given a round coverslip, were incubated inincubator CO2 5% 
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at 37˚C for 30 minutes, then added 1 ml/well medium complete and incubated 
for 2 hours. Then add 500 µL of NBT solution containing 125 ng/ml of PMA. 
Cells were washed with PBS 3 times, and then dried at room temperature. Fixed 
with absolute methanol for 2 - 3 minutes, and stained with Giemsa [22] [23]. 

Data were analyzed with SPSS-20 program using Shapiro Wilk evaluation to 
determine the normality of the data as a requirement of One Way Anova then 
continued with LSD. 

Ethical Clearance 

The methods used in this study were approved by the Ethical Commission of the 
Integrated Research and Evaluation Laboratory of Gadjah Mada University, No. 
00051/04/LPPT/IV/2017. 

3. Results and Discussion 

The results of GC-MS analysis showed that leaf eextract of S. aromaticum var. 
siputik (Figure 1) consisted of 4 compounds: peak 1) 80.15% eugenol (C10H12O2) 
with molecular weight 164, peak 2) 13.44% β-caryophyllene (C15H24) with mole-
cular weight 204, peak 3) 1.50% α-humulene (C15H24) with molecular weight of 
204, and peak 4) 4.90% caryophyllene oxide (C15H24) with molecular weight 220. 

Eugenol compound is an essential oil component derived from phenylpropene 
[24]. This compound is known for its pharmacological properties, such as anal-
gesics, local anesthetics, anti-inflammatory, antimicrobial, antioxidant, and an-
titumor [25]. Prior research using leaf clove extract from India with GC-MS 
method of acetone solvent showed that the extract consisted of 80.19% eugenol 
compound, 7.91% eugenyl acetate, 3.79% caryophyllene, 2.26% tetrahy-
dro-3-methyl, and 1.54% methylhidrazone [25]. Clove compound tested in dif-
ferent countries used gas chromatography showed different content of com-
pound. In Madagascar, clove leaf extract was found consisted of 91.81% - 96.65% 
eugenol, 1.66% - 4.48% β-caryophyllene, 0.22% - 0.79% α-humulene, 0.37% - 
2.53% eugenyl acetate, 0.14% - 0.6% caryophyllene oxide. In Zanzibar, clove leaf 
extract was found consisted of 87.52% - 89.47% eugenol, 7.19% - 9.70% 
β-caryophyllene, 0.75% - 1.08% α-humulene, 0.55% - 0.88% eugenyl acetate, and 
0.25% - 0.68% caryophyllene oxide [1]. 

3.1. Weight of Spleens 

After clove leaf extract administrated in the treatment group, mice were 
dissected to determine the weight of the spleen as an indicator of increased of 
proliferation. Data from spleen weight analysis shown in Table 1. 

The results showed that mean value of spleen weight of treatment group was 
higher than the control. There was a significant difference (p < 0.001) between 
treatment and control group at doses of 15, 75, and 150 mg/kgbw. Cellular 
immune response will be activated to eliminate the infections by intra-cellular 
bacteria such as S. typhimurium, including the presence of a proliferative 
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Figure 1. Histogram of S. aromaticum var. siputik leaf extract (Peak 1: eugenol, peak 2: 
β-caryophyllene, peak 3: α-humulene, peak 4: caryophyllene oxide). 

 
Table 1. Spleen weight and LSD test. 

Spleen weight Dose Average ± st deviation 

 Control 0.126 ± 0.015 

 15 mg 0.556 ± 0.049 

 75 mg 0.516 ± 0.015 

 150 mg 0.510 ± 0.015 

LSD Dose Sig. 

Control 15 mg 0.000* 

 75 mg 0.000* 

 150 mg 0.000* 

*Significant. 

 
response, and lymphocyte activation [26]. Microscopic proliferation and 
lymphocyte response is seen by the difference in the addition of large and heavy 
size of the spleen [22] [23]. In this study mice infected with S. typhimurium then 
adminstrated with clove leaf extract for 12 days and there was an increase in 
spleen compared to mice that were not administrate of clove leaf extract (control 
group). 

Clove leaf extract with eugenol content could increase lymphocyte prolifera-
tion. Eugenol was a major compound in cloves that could modulate the immune 
response including anti-inflammatory effects [27]. Each immune system has 
effector cells that have the ability to lyse cells infected by pathogens or activate 
other cells in the immune system [28]. In natural immunity, effector cells are 
played by neutrophil leukocytes, macrophages, dendritics and NK cells [29]. 
Leukocytes and neutrophils could lyse microbes, in the neutrophil cytoplasm 
there are specific granules [16]. Macrophage cells could do phagocytosis 
efficiently, whereas NK cells have cytotoxic activity against cells infected with 
viruses and tumor cells. Dendritic cells are involved in the natural immune 
response because they could phagocytosis against microorganisms. Moreover, 
dendritic cells could combine the activity of natural and adaptive immune 
response [30]. 
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3.2. Lymphocytes 

Lymphocytes are mediators of the adaptive immune response [31]. Lymphocytes 
are divided into B lymphocytes and T lymphocytes. B lymphocytes are produced 
and undergo maturation in the bone marrow, and originate from multipotent 
stem cells. B lymphocytes function in producing antibodies and have a surface 
receptor (Fcy-R) from IgG, if stimulated by an antigen, they will experience 
proliferation and differentiation that develops into plasma then produces 
intracellular antibodies [16]. Activation of B lymphocytes is initiated by the 
occurrence of complex bonds between specific antigens with receptor complexes 
consisting of molecular immunoglobulin Igα membranes, Igβ, and supporting 
receptors (CD19, CD21, CD18) [9]. T lymphocytes derived from bone marrow 
then undergo maturation in the thymus. T lymphocytes have αβ hetrodimer 
receptors. When exposed to antigens bound to MHC molecules, T lymphocytes 
will be presented by APC cells or stimulated by specific cytokines, then 
differentiate into TCD4+ and TCD8+ lymphocyte subsets, each has a different 
effector function [32]. Lymphocyte were calculated from spleen fluid which is 
crushed until smooth and then observed under a microscope. Lymphocyte cells 
were calculated using a counting chamber with smaller and dark purple 
characteristics [23]. Number of lymphocyte is shown in Table 2. 

Statistical analysis showed that there are significant differences between con-
trol and treatment group with dose 150 mg/kgbw, while there is no significant 
difference between 15 mg and 75 mg doses. This explains that the administration 
of clove leaf extract at dose of 150 mg/kgbw increased the number of lympho-
cytes better than 15 mg and 75 mg/kgbw doses. This is because 150 mg/kgbw 
dose of clove leaf extract contains more eugenol compound that act as immu-
nomodulators in increasing lymphocyte cell proliferation through IL-2 produc-
tion [33]. IL-2 has a role in activating T lymphocytes to proliferate. Proliferation 
of T lymphocytes is stimulated by an antigen that is regulated by the bond be-
tween IL-2 and its receptor [23]. In addition, lymphocyte proliferation will affect 
CD4+ cells, then cause Th1 cells to be activated. Th1 cells that are activated will 
affect the Specific Macrophage Activating Factor which could activate macro-
phages [31]. 
 
Table 2. Number of lymphocyte and LSD test. 

Number of Lymphocyte Dose Average ± st deviation 

 
Control 
15 mg 

101.61 ± 8.853 
109.67 ± 9.292 

 75 mg 112.00 ± 2.00 

 150 mg 142.33 ± 20.404 

LSD Dose Sig. 

Control 15 mg 0.833 

 75 mg 0.21 

 150 mg 0.022* 

*Significant. 
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Adaptive immune response is a form of immunity mediated by lymphocyte 
mediators as the main driving motor after stimulation from antigen exposure as 
an infectious agent [16]. Adaptive and natural immune responses support each 
other to improve the effectiveness of responses to foreign antigens. In adaptive 
responses where antigens that stimulate T cells will also activate macrophages, 
inorder to doing phagocytic activity efficiently [11]. Activities that occur in the 
adaptive immune response could indirectly affect the natural immune response 
[8]. 

3.3. Lymphoblasts 

Calculation of lymphoblasts from crushed spleen fluid was then observed under 
a microscope and lymphoblasts were calculated using a counting chamber with 
features of larger and light purple cells. Lymphoblast exposure shown in Table 3. 

Statistical analysis showed that there are significant differences between con-
trol and treatment group with dose 150 mg/kgbw. The microscopic analysis re-
sult showed that lymphocytes and lymphoblasts present as round cell shape and 
appear clustered with small cores. Lymphocytes and lymphoblasts were 
calculated using a hemocytometer with 400x magnification. Existing lymphocytes 
were thought to be a mixture of T cells and B cells. Visually, it is difficult to dis-
tinguish between T cells and B cells because the similarity of the morphology of 
the two cells and is present in the blood circulation and through the body tissues 
[34]. Lymphocytes appeared as small dark purple cells, while lymphoblasts ap-
peared as larger light purple celss [22]. Differences in lymphocytes and 
lymphoblast cells shown in Figure 2. 

Administrate of clove leaf extract for 12 days in mice infected with S. 
typhimurium in this study increased the number of lymphocytes at 150 mg/kgbw 
dose, while lymphoblasts have not been proven significantly. This is due to the 
stimulation of clove leaf extract compounds such as eugenol which was the main 
effector molecule in the modulator of increasing lomfocytes [21]. Eugenol was a 
major component of the role of immunomodulators and anti-inflammatory 
agents [19]. 

3.4. Macrophages 

Macrophages are belong to mononuclear phagocytic system group. The 
mononucleate phagocytic system consisted of cells from the same bloodline and 
has the ability of phagocytic activity. Mononuclear phagocyte cells had an 
important role in natural and adaptive immune responses [8]. These cells were 
made in the bone marrow and then migrated into the blood circulation as 
monocytes, then mature and become active after existed in the tissues as 
macrophages. Macrophages are one of 3 types of phagocyte cells in the immune 
system that are widely distributed in tissues and have an important role in the 
natural immune responses [27]. Macrophages play a role both in natural and 
adaptive immune responses, in the natural immune response clearing pathogens  
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Table 3. Number of lymphoblasts and LSD tes. 

Number of lymphoblasts Dose Mean ± deviation 

 
Control 
15 mg 

102.11 ± 10.012 
117.33 ± 11.015 

 75 mg 123.33 ± 10.408 

 150 mg 150.00 ± 13.229 

LSD Dose Sig. 

Control 15 mg 0.31 

 75 mg 0.550 

 150 mg 0.017* 

*Significant. 

 

 
Figure 2. Lymphocytes and lymphoblasts (400× magnification). 

 
through phagocytosis, and in the adaptive immune response acts as APC 
(antigen presenting cells) which is presenting antigens to T lymphocytes 
resulting in stimulation of T cells [30]. The introduction of foreign antigens by T 
lymphocytes was a very important initial process for a series of activities in the 
adaptive immune response [32]. Examination of macrophages in this study was 
carried out by reducing NBT. Macrophages are stimulated with PMA which 
secrete superoxide (O2−) anions which will oxidize NBT. The number of 
macrophages shown in Table 4. 

The average number of latex particles that can be phagocytosis by every 100 
macrophages showed that the macrophage activity of treatment group (treated 
with clove leaf extract) was stronger than that the control group (without extract 
treatment). In the control group, the average latex which can be phagocytosis by 
every 100 macrophages was 4.21, whereas in the treatment of clove leaf extract it 
was higher at dose 150 mg/kgbw (17.00), followed by dose 75 mg/kgbw (9.80), 
dose 15 mg/kgbw (5.20). Phagocytic activity in the treatment of clove leaf extract 
showed gradual increase in phagostosis activity at dose 150 mg /kgbw. 

Statistical analysis result showed that there is significant in between treatment 
with dose 150 mg/kgbw, while there are no significant differences in dose 15 and 
75 mg/kgbw. This showed that the administration of clove leaf extract for 12 
days at dose 150 mg/kgbw in mice infected with S. typhimurium increased the 
number of macrophages better than 15 and 75 mg/kgbw doses. S. typhimurium  

https://doi.org/10.4236/crcm.2018.712057


S. Wael et al. 
 

 

DOI: 10.4236/crcm.2018.712057 622 Case Reports in Clinical Medicine 
 

Table 4. Number of macrophages and LSD test. 

Number of macrophages Dose Average ± st deviation 

 
Control 
15 mg 

4.21 ± 0.24 
5.20 ± 0.44 

 75 mg 9.80 ± 1.78 

 150 mg 17.00 ± 3.00 

LSD Dose Sig. 

Control 15 mg 0.120 

 75 mg 0.072 

 150 mg 0.017* 

*Significant. 

 
infection in mice in the control and treatment groups was given together with a 
dose of 0.2 ml/mice before being administrate with clove leaf extract. ROI 
production of macrophages was strongly influenced by microbial infections 
because the secretory products are stimulated by pathogens and are useful as 
ammunition for the destruction of pathogens [32]. Macrophage and phagocytosis 
ROI secretion was the main defense of macrophages in the immune response 
against bacterial infections [19]. 

The mechanism of the macrophage immune response to bacterial infection 
begins with signal transduction from bacterial proteoglycoulds through the 
TLR-2 membrane receptor and the protein adapter MyD 88, then recruitment of 
several protein adapters, kinases protein, activation of gene transcription factors, 
and gene expression [10]. Basal level of macrophage phagocytosis against 
bacterial infection was very dependent on the activation of Rac-1 enzyme and 
the posphatidylinositol-3 kinase enzyme (PI3K). Rac-1 and PI3K kinase enzymes 
were stimulated by signals derived from bacterial proteoglycould components 
that were transduced through TLR-2 and MyD-88 receptors, and activated the 
enzymes [8]. 

In this study, macrophage ROI secretion in the treatment group with 150 
mg/kgbw dose of clove extract showed better secretion compared to 75 mg/kgbw 
dose. This showed that the number of doses of clove leaf extract was very 
influential on the addition of the number of macrophages. The dose 
concentration was strongly related to the active compounds contained in clove 
leaf extract in increasing macrophage activity. Macrophages are one of the cells 
that play an important role in the immune response, both in phagocytosis and as 
antigen presenting cells (APC). Macrophages as phagocytic cells have two de-
fense mechanisms that is oxidative and non-oxidative processes [33]. Macro-
phages are also able to secrete IL-12 which helps differentiate CD4+ T cells into 
Th1. Th1 cells and NK cells will secrete IFN γ as activating factors for macro-
phages while increasing MHC II expression on the APC surface [13]. Th2 plays a 
role in humoral immunity through antibodies in the opsonization process [6]. 
Macrophages stimulated by external bacteria will became active to formed epi-
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thelial-like cells called epitheloid, and can diffuse to form large cells with many 
nucleid [27]. Macrophages that are actively conducting phagocytic activity 
morphologically are characterized by relatively larger sizes, clustered with plas-
ma membrane extensions. Macrophage cells are shown in Figure 3. 

The results of observations on the ROI secretion activity of macrophages in a 
number of macrophages that showed blue NBT reduction formations calculated 
from every 100 macrophages showed that the treatment of clove leaf extract 
increased the ROI secretion activity of macrophages. Mice macrophages in the 
group treated with clove leaf extract showed an increase in ROI secretion activity 
at dose 150 mg/kgbw (p < 0.05) while at doses of 15 and 75 mg/kgbw there was a 
decrease. 

The role of macrophages in the immune system was very large. Macrophages 
that are in the central nervous system are called microglia, in liver sinusoids 
called kuffer cells, in pulmo called alveolar macrophages, in bone tissue called 
osteoclasts. Macrophages after being activated by microbes will produce 
cytokines which could induce an inflammatory reaction to microbes [19]. 
Cytokines secreted by macrophages include TNF, IL-1, IL-12 and chemokines. 
Activation of macrophages begin with signal stimulation through cell membrane 
receptors [26]. Macrophages recognized pathogens through membrane receptors 
that are able to distinguish between antigens expressed by microbes and body 
cells. Macrophage receptors on membranes that could detect microorganisms is 
called manose receptors. The function of the receptor is to recognize several 
components of bacteria, including carbohydrate bacterial. Phagocytic activity 
sequentially begins with cell migration to the site of infection, then detection of 
microbes and eventually phagocytosis to microbes lysis [35]. 

Cloves with eugenol compounds can increase the proliferation and 
production of macrophages, and act as a modulator of lymphocyte proliferation. 
Increased activity of mice macrophages given by the clove leaf extract is due to 
stimulation of the substance in the compound extract. Clove leaf extract 
compounds activates macrophage tyrosine which is transduced via SRPβ [30]. 
Active tyrosine induces phosphorylation of DAP 12, syk and SLP-76 so that the 
MEK-MAPK-myosin kinase is accelerated and cascade MEK-MAPK-myosin 
occurs. This cascade has a very important role in the mechanism of phagocytosis 
 

 
Figure 3. Cells of macrophages. 
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[33]. Research on the production of Th1/Th2 cytokines in mice administrate 
clove flower extract reported that there was an increase in the production of Th1 
cytokines (IFNγ and IL-2) and Th2 (IL-4 and IL-10) [27]. The active compound 
of clove leaf extract can act as an immunomodulator against Th1 for synthesis of 
IFN-γ [33]. 

The results of prior studies on the administration of clove essential oil for 35 
days in Oreochromis niloticus were proved to be beneficial in improving the 
physiological status, through increased lysozyme activity, immunoglobulins, and 
blood serum proteins [32]. Furthermore, addition of clove powder could improve 
the immune status of quail [26] and increased primary and secondary immune 
responses [30]. The main clove compounds, eugenol, could change the structure of 
DNA through the formation of eugenol-DNA chimera which is known to inhibit 
Listeria monocytogenes and the main enzyme activity (isocitrate dehydrogenase, 
citric synthase and α-ketoglutarate dehydrogenase) in the TCA pathway to 
improve respiratory metabolism [19]. This study proves that the phagocytic 
activity of macrophages on latex particles shows increased activity in line with the 
variation in the increase in dosage given. Secretion of ROI and phagocytosis are 
the main strengths of macrophages in the immune response to S. typhimurium 
infection. Macrophages with active phagosity activity are characterized by 
relatively larger sizes, clustered with plasma membrane extensions (Figure 2). The 
content of clove compounds such as Eugenol, β-caryophyllene and eugenol acetate 
can act as cell growth factors, increase lymphocyte proliferation when immune 
response occurs and increase the production of macrophage ROI which is a major 
factor against extracellular bacteria. 

Clove leaf extract containing eugenol, β-caryophyllene, caryophyllene oxide 
and α-humulene can increase the proliferation of activity of lymphocytes, 
lymphoblasts and ROI secretion of macrophages. Infected mice will increase 
IFN-γ levels because there are immunogens that activate the immune system [8]. 
Immunogen is displayed by antigen precenting cell including macrophages that 
interact with T lymphocyte cells. T cell interactions will produce IFN-γ 
cytokines which will then activate macrophages [32]. This mechanism occurs in 
all experimental groups so that T lymphocytes in all groups undergo 
proliferation and produce IFN-γ. The proliferation of lymphocyte cells causes 
the percentage of lymphoblasts in the spleen to also increase. 

4. Conclusion 

Administration of clove leaf extract for 12 days in Balb/c mice infected with S. 
typhimurium, at dose 15, 75 and 150 mg/kgbw increased the weight of the 
spleen as an indication of increased proliferation, and significantly increase the 
number of lymphocytes, lymphoblasts and ROI secretion of macrophage in 
dose 150 mg/kgbw. 
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