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Abstract 
Cancer patients with venous thromboembolism (VTE) are not rare, and the 
second death cause in patients with cancer is VTE. Although VTE itself is as-
sociated with reduced survival particularly in cancer patients, many oncolo-
gists may not place enough importance in positive prevention of VTE. Here, 
we report the case of a 38-year-old male lung cancer patient with brain, bone 
and leptomeningeal metastasis who diagnosed as a consequential intracranial 
venous and mesenteric vein thrombosis. The evolution of headache has not 
been noted gradually, from which led to the underestimation of headache and 
without careful consideration on the possibility of suspected intracranial 
venous thrombosis. The problem of mesenteric vein thrombosis reflects the 
dilemma resulted from the potential risk of thrombogenesis and the high risk 
of hemorrhage. Preventive anticoagulation strategies are key means especially 
in patients with cancer, and the management problems of this condition are 
discussed. 
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1. Introduction 

Venous thromboembolism (VTE) mainly consists of deep venous thrombosis 
and pulmonary embolism. VTE risk for cancer patients could include the pa-
tients themselves factors and treatments-related factors such as surgery, radio-
therapy and chemoradiotherapy. Hospitalized cancer patients are at increased 
risk for venous thromboembolism (VTE) [1]. Though prophylactic anticoagu-
lants are recommended to reduce VTE and do not increase major bleeding in 
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outpatients with cancer [2] [3]. The present clinical guidelines recommend pri-
mary VTE prophylaxis that still mismatch between the absolute VTE risk and 
demands of VTE prophylaxis for cancer patients. Now two common VTE risk 
assessment models have been recommended, which are respectively the Caprini 
and Padua risk assessment models [4]. Some literature supporting the Padua risk 
assessment models has been revealed to have a better stratification of the 
thromboembolic risk in hospitalized cancer patients [5] [6]. In the clinic, the 
loose use of Padua prediction score occurs frequently. Finally, this case appeals 
that vein thrombosis prophylaxis is essential components of comprehensive 
cancer management, provided our clinicians to weigh the risk for VTE and 
bleeding risk [7]. 

2. Case 

A 38-years-old male smoker who smoked more than 10 years (mean 10 ciga-
rettes/day) diagnosed as lung cancer by fibreoptic bronchoscopy in local hospit-
al. He transferred to the second affiliated hospital of Zhejiang University School 
of Medicine and his pathological sections were re-evaluated by our experienced 
pathologist. Then infiltrative lung adenocarcinoma with EGFR L858R mutation 
was diagnosed. Radionuclide bone imaging showed bone destruction of lumbar 
vertebra (L1), then bone metastasis was first considered. It is of note that the pa-
tient was diagnosed as papillary thyroid carcinoma and received thyroidectomy 
for thyroid tumors six years ago. His father died because of esophageal cancer. 
The patient was treated with gefitinib and clinical benefit was evaluated bimonthly. 
Then, multiple micro-enhanced nodules in the brain parenchyma (Figure 2(A), 
Figure 2(B)) were found by head MRI enhanced tomography and considered as 
brain metastasis after treatment of gefitinib for total 11 months. And a second 
EGFR mutation test revealed EGFR Thr790M mutation, the abundance of 
Thr790Met-mutant was 0.2%. So the patient was treated with whole brain radi-
otherapy (WBRT) and concurrent drug of AZD9291. On day 7 after WBRT the 
patients suffered with aggravated symptoms of insufferable headache and invo-
luntary right extremity motor. On day 10 after WBRT the patient was sent to the 
emergency room on account of disturbance of consciousness. Increased CSF pres-
sure (>400 mm H2O) was detected by the lumbar puncture. And a few atypical 
tumor cells were found in CSF from the cerebral ventricle puncture (Figure 
2(F), Figure 2(G)). A diagnosis of hydrocephalus, symptomatic epilepsy was 
made. Then multiple thrombosis located in superior sagittal sinus and superfi-
cial cerebral veins are shown in contrast-enhanced MR venography (CE-MRV, 
Figures 1(B)-(D)). 18F-FDG-PET/CT Scan showed remarkable increased glu-
cose metabolism located in lung, bone, brain, lumbar vertebra (L3), and 4R re-
gion mediastinum lymph node (Figures 2(C)-(E)). Low-molecular-weight he-
parin was initiated for VTE treatment. Mannitol, glycerin fructose, and the an-
tiepileptic drugs were used to lower intracranial pressure and control the seizure. 
Then AZD9291 was replaced with erlotinib combined with anlotinibhydrochloride  
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Figure 1. Images of the venous thromboembolism. (A) The abdominal contrast-enhanced 
CT shows an intraluminal filling defect located in the superior mesenteric vein (white ar-
row). (B, C, D) On CE-MRV, multiple thrombosis in left superficial cerebral veins (figure 
B); absence of normal flow signal in the region of superior sagittal sinus (figure C, D, 
white arrow) 
 
because of severe gastrointestinal toxicity of AZD9291 one month later. The pa-
tient was managed with a multidisciplinary oncology consultation and advised 
to transfer with afatinib combined with bevacizumab. Unfortunately, a new on-
set of superior mesenteric vein thrombosis was found by the abdominal en-
hanced CT scan (Figure 1(A)). Curative efficacy was assessed as tumor progres-
sion regardless of replaced treatment regimens form five courses of afatinib 
combined with bevacizumab, paclitaxel combined with carboplatin and pembro-
lizumab for one course, AZD9291 combined with cabozantinib for three months, 
and pemetrexed combined with bevacizumab for one course. The patient died 
with an overall survival of nearly 2 years. 

3. Discussion 

Reviewing clinical history was that the patient appeared initial symptom of 
looming headache. Then head space occupying lesions were revealed by head 
MRI and considered as brain metastasis. Then the patient suffered aggravated 
headache and received WBRT. After WBRT, aggravated headache, symptomatic 
epilepsy and disturbance of consciousness occurred on this patient. Leptome-
ningeal metastasis was highly suspected due to atypical cells in CSF. Measuring  
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Figure 2. Systemic metastasis. (A, B) Cranial MRI: the abnormal brain signal intensity 
within bilateral cerebral parenchyma and cerebellum (white arrow), slightly large mass 
lesion in the left temporal lobe; (C1-C3) On PET-CT, increased FDG uptake in lumbar 
vertebra (L3), (SUV-max: 13.24); (D1-D3) On PET-CT, irregular and high-density mass 
with burrs around (size: 2.34 × 1.52 cm) located in the right superior apical segment 
(SUV-max: 20.69); (E1-E3) On PET-CT, increased FDG uptake in 4R region mediasti-
num lymph node (SUV-max: 10.73); (F): CSF cytology: a few scattered atypical cells were 
seen (magnification, ×200); (G) CSF cytology: at higher magnification (magnification, 
×400). 
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lumbar puncture opening pressure certified high intracranial pressure. Collec-
tively, with the progression of the disease, the symptoms from intracranial hyper-
tension through focal neurological deficits suggest neuronal system abnormality. 
In hindsight, headache should also raise suspicion for intracranial venous throm-
bosis. This patient’s comprehensive management is multi-factorial. Among them, 
optimal thromboprophylaxis is essential to reduce non-tumor-related morbidity 
and mortality [8]. In this patient, low-molecular-weight heparin (LMWH) was 
used actively as VTE treatment once diagnosed as intracranial venous thrombo-
sis. There were many predisposing risk factors for VTE in this patient, including 
the continued presence of cancer or complication, but he was also at higher risk 
of bleeding due to chemoradiotherapy and targeted drugs-related adverse reactions 
such as anlotinib and bevacizumab. As a monoclonal antibody against vascular 
endothelial growth factor, bevacizumab is associated with a recognized possibil-
ity of increased risk of bleeding [9]. Management of VTE prophylaxis was chal-
lenging. Thromboprophylaxis is still underestimated by many oncologists [10]. 
Subsequently this patient stopped daily injection of LMWH and oral anticoagu-
lants during bevacizumab therapy. Superior mesenteric vein thrombosis was 
found during abdominal contrast-enhanced CT evaluation after chemotherapy. 
In this case, clinical deterioration of disease resulted in brain degeneration, res-
piratory failure, and ultimately, death. 

While poor prognosis associated with cancer, not an unexpected outcome, it is 
essential for oncologists to have a better understanding of cancer-associated 
thrombosis and the clinical complications. Thromboprophylaxis and the early 
diagnosis of venous thrombosis are required during management of the 
high-risk cancer patients with suspected venous thrombosis. More importantly, 
clinicians should fully take into account the needs of developing a well-planned 
therapeutic strategy on the basis of guiding anticoagulant strategies in selected 
patients. In cases of venous thrombosis in cancer patients, an early detection and 
treatment are required for a better prognosis. 

Acknowledgements 

We want to express our genuine gratitude to the patient’s family for consenting 
to case publication. 

Conflicts of Interest 

The authors declare no conflicts of interest regarding the publication of this 
paper. 

References 
[1] Rossel, A., Robert-Ebadi, H., Combescure, C, et al. (2019) Anticoagulant Therapy 

for Acute Venous Thromboembolism in Cancer Patients: A Systematic Review and 
Network Meta-Analysis. PLoS ONE, 14, e0213940.  
https://doi.org/10.1371/journal.pone.0213940 

[2] Hajdenberg, J. (2019) Review: In Patients with Cancer, Prophylactic Anticoagulants 

https://doi.org/10.4236/crcm.2020.91001
https://doi.org/10.1371/journal.pone.0213940


H. D. Shen, X. H. Fu 
 

 

DOI: 10.4236/crcm.2020.91001 6 Case Reports in Clinical Medicine 
 

Reduce VTE and Do Not Increase Major Bleeding. Annals of Internal Medicine, 
171, JC65. https://doi.org/10.7326/ACPJ201912170-065 

[3] Key, N.S., Bohlke, K. and Falanga, A. (2019) Venous Thromboembolism Prophy-
laxis and Treatment in Patients with Cancer: ASCO Clinical Practice Guideline 
Update Summary. Journal of Oncology Practice, 15, 661-664.  
https://doi.org/10.1200/JOP.19.00368 

[4] Liu, X., Liu, C., Chen, X., et al. (2016) Comparison between Caprini and Padua Risk 
Assessment Models for Hospitalized Medical Patients at Risk for Venous Throm-
boembolism: A Retrospective Study. Interactive Cardiovascular and Thoracic Sur-
gery, 23, 538-543. https://doi.org/10.1093/icvts/ivw158 

[5] Germini, F., Agnelli, G., Fedele, M., et al. (2016) Padua Prediction Score or Clinical 
Judgment for Decision Making on Antithrombotic Prophylaxis: A Quasi-Randomized 
Controlled Trial. Journal of Thrombosis and Thrombolysis, 42, 336-339.  
https://doi.org/10.1007/s11239-016-1358-z 

[6] Adelborg, K., Horvth-Puhó, E., Sundbll, J., et al. (2018) Risk and Prognosis of Can-
cer after Upper-Extremity Deep Venous Thrombosis: Apopulation-Based Cohort 
Study. Thrombosis Research, 161, 106-110.  
https://doi.org/10.1016/j.thromres.2017.11.017 

[7] Wang, T., Zwicker, J.I., Ay, C., Pabinger, I., Falanga, A., Antic, D., Noble, S., Kho-
rana, A.A., Carrier, M. and Meyer, G. (2019) The Use of Direct Oral Anticoagulants 
for Primary Thromboprophylaxis in Ambulatory Cancer Patients: Guidance from 
the SSC of the ISTH. Journal of Thrombosis and Haemostasis, 17, 1772-1778.  
https://doi.org/10.1111/jth.14564 

[8] Donnellan, E. and Khorana, A.A. (2017) Cancer and Venous Thromboembolic 
Disease: A Review. The Oncologist, 22, 199-207.  
https://doi.org/10.1634/theoncologist.2016-0214 

[9] Mortimer, J., Zonder, H.B. and Pal, S.K. (2012) Lessons Learned from the Bevaci-
zumab Experience. Cancer Control, 19, 309-316.  
https://doi.org/10.1177/107327481201900407 

[10] Khalil, J., Bensaid, B., Elkacemi, H., et al. (2015) Venous Thromboembolism in 
Cancer Patients: An Underestimated Major Health Problem. World Journal of Sur-
gical Oncology, 13, 204. https://doi.org/10.1186/s12957-015-0592-8 

 
 

https://doi.org/10.4236/crcm.2020.91001
https://doi.org/10.7326/ACPJ201912170-065
https://doi.org/10.1200/JOP.19.00368
https://doi.org/10.1093/icvts/ivw158
https://doi.org/10.1007/s11239-016-1358-z
https://doi.org/10.1016/j.thromres.2017.11.017
https://doi.org/10.1111/jth.14564
https://doi.org/10.1634/theoncologist.2016-0214
https://doi.org/10.1177/107327481201900407
https://doi.org/10.1186/s12957-015-0592-8


Case Reports in Clinical Medicine, 2020, 9, 7-14 
https://www.scirp.org/journal/crcm 

ISSN Online: 2325-7083 
ISSN Print: 2325-7075 

 

DOI: 10.4236/crcm.2020.91002  Dec. 30, 2019 7 Case Reports in Clinical Medicine 
 

 
 
 

Small Intestine Gastrointestinal Stromal 
Tumour—A Case Report 

Sivaram Sridharan*, Ruban Kumar, K. B. Dinesh, B. S. Sundaravadanan,  
Vignaradj Kirouchenaradj, S. Balamurali 

Department of General Surgery, Saveetha Medical College Hospital, Kancheepuram, India 

 
 
 

Abstract 
Gastrointestinal stromal tumours (GIST) are mesenchymal tumours that arise 
most commonly from the stomach. They are the 3rd most common tumour 
diagnosed behind adenocarcinomas and lymphomas. The majority of these 
tumours are asymptomatic and incidentally diagnosed in UGI scopy or 
contrast enhanced CT abdomen and pelvis studies. Obstruction, ulceration, 
gastrointestinal (GI) haemorrhage and perforation warrants an urgent surgic-
al intervention. GIST is medically managed by tyrosine kinase inhibitors and 
surgically by resection and anastomosis. This case report highlights the diag-
nosis and management of a 42-year-old gentleman who presented with vague 
right iliac fossa mass. Informed consent was obtained from the patient for 
publication of this case. This case was chosen to be reported because of the 
rare incidence of small intestine GIST in South India and the effectiveness of 
minimally invasive laparoscopic surgery in management. 
 

Keywords 
Small, Intestine, Gastrointestinal, Stromal, Tumour, GIST, Ileum, Case,  
Report 

 

1. Introduction 

GISTs are classified under stromal tumours. In India, it affects middle aged 
40-year-old men more commonly than women [1] [2]. Kindblom et al. in 1998 
concluded that the pluripotent mesenchymal cells finally differentiate into the 
interstitial cells of Cajal, which is the origin of GIST. These cells are found in the 
muscularis propria that initiates and coordinates GI motility. They are the “pa-
cemaker cells” of the gastrointestinal tract [3]. The differentiation from stem cell 
to interstitial cells of Cajal is regulated by KIT kinase. The association between 
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mutations in c-KIT proto-oncogene (85% - 95%) and GIST was described by 
Hirota and colleagues [4].  

2. Case Presentation 

A 42-year-old gentleman presented with complaints of vague right sided lower 
abdominal pain on and off for the past 6 months. He also complains of 
non-specific dyspepsia and abdominal distension. He has had multiple visits to 
the hospital and numerous consultations but to no avail. His general examina-
tion was unremarkable and per abdomen examination revealed tenderness in the 
right iliac fossa on deep palpation. Ultrasound of the abdomen and pelvis re-
vealed heterogenous, peripheral enhancing lesion of 6.2 × 5.5 cm in size that 
seems to be arising from the small bowel. With the suspicion of GIST, a contrast 
enhanced CT scan of the abdomen and pelvis (Figure 1) revealed a soft tissue 
mass lesion arising from the mid ileal loops that showed peripheral enhance-
ment and central non enhancement post contrast administration.  

Patient was pre-operatively fit for surgery. Laparoscopic removal of the GIST 
with resection and anastomosis of the small intestine was planned. Figure 2 
shows a 6 × 6 cm cystic lesion was adherent to the mesentry and was exophytic 
in nature. Figure 3 demonstrates the use of a Covidien 60 mm stapler to resect 
the specimen after adequate small bowel clearance (5 cm). Ileal anastomosis 
done using a Covidien 60 mm stapler (Figure 4). The specimen was retrieved 
though an upper midline laparotomy incision and sent for histopathological 
examination.  

Gross histopathological examination revealed the tumour size of 6 × 5.5 × 5 
cm with negative margins (Figure 5). Microscopic studies revealed spindle cell 
type of GIST with 0 - 1 mitoses per 50 high power field. The pathological classi-
fication (TNM) of the tumour was T3Nx.  

Post operatively, he was started on clear liquids on POD 3, normal diet on  
 

 
Figure 1. Shows the site of the small intestine GIST on contrast enhanced CT of the ab-
domen and pelvis (Red arrow). 
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Figure 2. Shows the exophytic small intestine GIST (Intra-operative photo). 

 

 
Figure 3. Shows the resection of the small intestine with a Covidien 60 mm stapler. 

 

 
Figure 4. Shows the side to side anastomosis of small intestine with a Covidien 60 mm 
stapler. 
 

 
Figure 5. Shows the gross resected specimen. 
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POD 5 and was referred to Medical Oncology for further management. The 
medical oncology team advised Tab. Imatinib 600 mg for 6 months. Patient had 
serial contrast enhanced CT scans to monitor his response to the tyrosine kinase 
inhibitor. He is on regular follow-up and doing well. His last visit to the surgical 
out patients department was uneventful, his midline and port site scars healed 
and is leading his regular lifestyle. 

3. Discussion 

GISTs are either single or multiple with their size ranging from >1 cm to a 
maximum of 40cm in diameter [5]. They are commonly found in the body of the 
stomach (70%) [6]. The jejunoileal site is the second most common site followed 
by rare presentations in the esophagus, colon, rectum and extra-GI sites [7] [8] 
[9]. Extraluminal GISTs are asymptomatic and can grow for an extended period 
and present as a large abdominal mass. Intraluminal GISTs cause complications 
like obstruction, mucosal ulceration, GI hemorrhage, perforation and peritonitis. 
If left untreated, they metastasise to the liver. Lymph node metastasis is rare.  

At the genetic level, mutations involving c-KIT and PDGFRA are known to be 
involved in the pathogenesis of GIST. Patients with an exon 11 mutation results 
in a gain of function KIT mutation [10]. KIT is involved in the phosphorylation 
of several downstream proteins that results in mitogenic activity and protein 
transcription. Mutations in KIT sends proliferative signals to the nucleus that 
evades apoptosis and hence leading to tumorigenesis [11]. PDGRFA mutations 
are less common and are associated with gastric and epithelioid GISTS [12]. 
Exon 18 is most commonly involved [13]. 

GISTs are asymptomatic and are usually incidental findings during endoscop-
ic, surgical procedures or radiological investigations [14]. A previously healthy 
individual with an abdominal mass gradually increasing in size can present with 
abdominal discomfort, anorexia, nausea, vomiting and weight loss [15]. An 
intraluminal growth can cause site specific obstruction (for example, gastric 
GIST presenting as gastric outlet obstruction) whereas an extraluminal growth 
can cause luminal compression due to the external pressure effect exerted by the 
enlarging mass. A palpable mass can be felt in the abdominal cavity and is de-
tected in exophytic GISTs.  

The most common complication is upper GI haemorrhage that presents as 
hematemesis or melena. The mass causes pressure necrosis and ulceration of the 
mucosal surface which results in haemorrhage due to the disrupted blood ves-
sels. Perforation is associated with signs of peritonitis and shock [16] [17]. Kim 
MS et al. reported a rare case of intussusception due to a GIST [18].  

While routine blood investigations and organ specific tumour markers are 
non specific in diagnosing GISTs, imaging and endoscopic studies are more spe-
cific. Plain chest and abdomen radiographs help in identifying those patients 
with an obstruction or perforation but are nonspecific to GISTs. Dualim DM et 
al. highlighted the use of a capsule endoscopy and double balloon enteroscopy in 
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the diagnosis of a bleeding jejunal GIST [19]. Barium studies and enteroclysis 
provides information regarding the presence or absence of a mass but is not spe-
cific for GISTs. A filling defect that is sharply demarcated and elevated with the 
surrounding mucosa can be appreciated in barium studies [20].  

Contrast enhanced computed tomographic (CT) abdomen and pelvis provides 
information regarding the size and location of the tumour and the surrounding 
structures [21]. Distant metastasis and infiltration of adjacent structures can also 
be identified on CT. Tumours between 5 - 10 cm present as irregular, hetero-
genous extraluminal or intraluminal masses that shows signs of biological ag-
gression [22].  

These tumours appear as spindle shaped cells with an increased cellularity. 
Factors like mitotic index, cellularity, nuclear-cytoplasmic ratio, amount of 
stroma and vascularity are taken into account for evaluating the prognosis of the 
disease.  

GIST expresses CD117, which helps in differentiating GIST from other GI 
mesenchymal tumours [23] [24]. CD34 is expressed in 70% of GISTs and 
indicate the probability of a lesion being malignant or not. Presence of CD44 in-
dicates a better prognosis.  

A multidisciplinary team, in a tertiary care centre, including a surgeon, radi-
ologist, pathologist and medical oncologist is necessary for complete treatment 
of the disease. Complete resection of the tumour with negative margins is the 
surgical treatment of choice [21]. Small intestine GISTs are treated by a 
segmental resection and anastomosis. Lymphadenectomy is not routinely per-
formed because of the lack of involvement. Unresectable tumours are treated 
with imatinib. Recently, laparoscopic approaches to deal with GISTs less than 
5cm in size have been successful. Piessen et al. reported that laparoscopic treat-
ment of gastric GISTs was associated with significantly lower surgical and medi-
cal morbidity, and significantly better 5-year recurrence-free survival [25]. Faster 
recovery, shorter hospital stay and decreased analgesia are the advantages of la-
paroscopic surgery over open surgery. Tao et al. compared laparoscopic versus 
open surgery in the treatment of GIST and observed that operation time, time to 
first flatus and pre-operative hospital stay was shorter in the laparoscopic group. 
He concluded that laparoscopic intervention in experienced medical centers is 
best preferred for GISTs in unfavourable locations [26].  

Newer minimally invasive surgical techniques that involve transrectal extrac-
tion of the resected GIST specimen have been highlighted by Wang X et al. After 
anal dilation, an incision was made in the upper rectum. A protective bag was 
inserted intra-abdominally into which the resected specimen was placed. The 
bag was pulled out making sure there is no capsular breach. The rectal stump 
was closed with a stapler. This method prevents an unwanted upper abdominal 
incision for retrieving the specimen [27]. 

Imatinib, a tyrosine kinase inhibitor, plays a major role in curing the disease 
post operatively. It can be administered pre-operatively to reduce the size of a 
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large tumour and to achieve negative margins. A dose of 400 mg daily, with the 
maximum dose of 800 mg/day, is given for up to 2 years post-operatively [28] 
[29]. The response is monitored with the help of serial CT scans which reveals a 
decreased tumour density and tumour shrinkage [21].  

4. Conclusion 

Clinically impalpable lesions presenting with vague abdominal complaints must 
alert a surgeon to consider the possibility of GIST. Early identification, surgical 
intervention and post operative tyrosine kinase inhibitor therapy are the treat-
ment of choice. Minimally invasive surgical modalities should be implemented 
in elective and emergency cases of GIST in tertiary care medical centres.  
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Abstract 
Atypical teratoid/rhabdoid tumor (AT/RT) is an embryonic central nervous 
system tumor. It has a low incidence with a high degree of malignancy and a 
poor prognosis. Five years ago, we successfully treated a child with AT/RT. 
Treatment comprised total tumor resection, 6 MV X 3D conformal radiothe-
rapy (DT: 36Gy/18FX) and six courses of chemotherapy, including teniposide 
25 mg (qd × 5d), ACNU 25 mg (qd × 1d), vincristine 1 mg (qd × 1d). There 
was no tumor recurrence after 5 years of follow-up. We adjusted the previous 
AT/RT regimen to make it more suitable for the individual treatment of this 
patient, and now the patient has achieved a cure. So we think this regimen is 
effective and it is worthy of recommendation. 
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1. Introduction 

Atypical teratoid/rhabdoid tumor (AT/RT) is a rare embryonic tumor in the 
central nervous system. The tumor contains a mixture of rhabdoid cells, primi-
tive neuroectoderm, epithelial tissues, and mesenchymal tissues. The incidence 
of AT/RT is low, but there is a high degree of malignancy and a poor prognosis. 
Cause of death is primarily tumor recurrence and metastasis. Imaging features of 
AT/RT such as bleeding, necrosis, and cystic changes can often be observed by 
MRI or CT. The most common cause of AT/RT is an abnormality in chromo-
some 22 with the deletions of 22q11.2. For the treatment of AT/RT, most scho-
lars still advocate the combination of radiotherapy and chemotherapy after sur-
gical resection. Five years ago, we treated one case of AT/RT. The patient un-
derwent total tumor resection, conformal radiotherapy and chemotherapy. As 
there was no recurrence after 5 years of follow-up with no recurrence, we consi-
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dered that she had been cured. We obtained the consent of the patient’s parents 
to report the case. The case is reported herein for sharing with peers. 

2. Case Report 

The patient, a 3-year-2-month-old girl, was admitted due to “headache with 
weakness of the double lower limbs for 7 days”. The physical examination re-
vealed the following: being conscious, normal myodynamia in the double upper 
limbs (i.e., grade V), and grade IV myodynamia in the double lower limbs. CT 
scan showed a space-occupying lesion at the midline of the brain with a density 
similar to brain tissue, along with hydrocephalus (Figure 1). MRI revealed large 
space-occupying lesions in the ventricle with clear borders. Subsequent to con-
trast agent administration, most of the mass was enhanced, but we also observed 
some irregular sheet-like non-enhancing areas (Figure 2). We performed a total 
tumor resection under general anesthesia. During the operation, we discovered a 
large tumor (approximately 5 × 4 × 1.8 cm) characterized by soft tumor tissue 
and dark red color, implying rich blood supply and we removed all the tumor 
tissue we could see in the bilateral ventricle and the third ventricle. Postoperative 
pathological diagnosis determined that it was an atypical teratoid/rhabdoid tu-
mor (WHO Grade IV) in the lateral ventricle. Immunohistochemistry examina-
tion showed the following expressions: CK (+/−), EMA (+/−), vimentin (+), Syn 
(−/+), GFAP (+/−), Desmin(−), Olig2(−), NeuN(−), and INI-1(−). One 
monthafter operation, the patient received 6MV x 3D conformal radiotherapy. 
However, after radiotherapy (1.8Gy × 2FX), the patient suffered from hydroce-
phalus and subdural effusion. Thus, a ventriculoperitoneal (VP) shunting was 
performed. Two months after VP shunting, the patient underwent 6MV x 3D 
conformal radiotherapy again (DT: 36Gy/18FX). At the conclusion of radiothe-
rapy, chemotherapy was administered as follows: teniposide 25 mg (qd × 5d),  
 

 
Figure 1. The preoperative CT scan shows a space occupying lesion at the midline of the 
brain, with adensity similar to brain tissue, along with hydrocephalus.  
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Figure 2. The MRI revealed large space-occupying lesions in the ventricle with clear bor-
ders. Most of the mass is enhanced subsequent to contrast agent administration. Some ir-
regular sheet-like non-enhancing areas can also be observed.  
 
ACNU 25 mg (qd × 1d), and vincristine 1 mg (qd × 1d) for a total of 6 courses. 
During chemotherapy, the patient did not have any adverse reactions to chemo-
therapy. In addition, the patients’ general condition and cognitive activities were 
similar to those of children of the same age after chemotherapy. The patient was 
discharged home without other treatment and was advised to take valproic acid 
for antiepileptic action, and the patient was required to have regular reviews. At 
present, after 5 years of follow-up, the general condition of the patient is normal, 
and there is no developmental difference compared with healthy children of the 
same age. At the same time, we tested her neurocognition, like normal people, 
without being affected. MRI re-examination confirmed that there was no sign of 
tumor recurrence (Figure 3).  

3. Discussion 

AT/RT in the central nervous system is a rare, highly malignant embryonic tu-
mor named by Rorke et al. in 1996. The tumor contains a mixture of rhabdoid 
cells, primitive neuroectoderm, epithelial tissues, and mesenchymal tissues [1]. 
In 2007, WHO classified AT/RT, embryonic neuroectodermal tumor (PNET) 
and medulloblastoma as Grade IV embryonic tumor. The incidence of AT/RT is 
approximately 1.38 per 1 million, accounting for approximately 15% of CNS 
tumors in children under the age of 3 [2]. This tumor has a high degree of ma-
lignancy, poor prognosis, and high mortality. Cause of death is primarily tumor 
recurrence and metastasis [3]. According to statistics, AT/RT occurs most often 
in infants or children under 3 years old, and it is rare in adults. The incidence of 
AT/RT is higher in males than in females, and there may be a hereditary com-
ponent. 

The clinical symptoms, signs, and imaging manifestations of AT/RT are va-
ried, mainly due to factors such as the patient’s age, the tumor location, and the  
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Figure 3. The MRI reexamination after five years shows no sign of tumor recurrence. 

 
tumor size. Therefore, it often appears that different AT/RTs do not have ob-
vious commonalities. The components of the tumor are complex. Despite simi-
lar imaging features, AT/RT needs to be differentiated from PNET and medul-
loblastoma. Characteristics of AT/RT include imaging features such as hemorr-
hage, necrosis, and cystic changes as observed through MRI or CT imaging, 
which are of great significance for differential diagnosis. There are also abundant 
vascular flow voids inside the tumor. This information can provide a certain 
value for differential diagnosis. Preoperative examination of the patient in this 
case showed significant space-occupying lesions at the midline of the brain by 
CT. During operation, the abundant blood supply of tumor tissues also con-
forms to the characteristics of AT/RT. 

AT/RT has unique pathological morphology, including hemorrhage and ne-
crosis. The physical boundary between the tumor and the surrounding brain 
tissue is unclear. Under light microscopy, the components of the tumor are re-
vealed to be complex and diverse, with multiple differentiations and pleomor-
phisms. The morphology of the cells that make up the tumor tissue is diverse. 
The primitive round tumor cells are densely distributed in patches, while the ep-
ithelioid tumor cells are aggregated like nests. The primitive mesenchymal cells 
are distinct and have markedly deformed nuclei. The tumor is also characterized 
by a large number of nuclear fission phases, occasional nuclear delocalization, 
abundant cytoplasm, and scattered eosinophilic striated muscle (Figure 4). The 
most common histological indicators for AT/RT are cells positive for EMA, vi-
mentin, NSE and GFAP [4]. In the case described herein, the tumor was vimen-
tin (+) (Figure 5), EMA (+/−), Syn (−/+), GFAP (+/−), CK (+/−), and INI-1(−). 
These results are in accordance with previous studies on AT/RT. 

The most common cause of AT/RT is an abnormality in chromosome 22 with 
the deletions of 22q11.2, where the gene INI-1 (also known as hSNF5 or 
SMARCB1) is located [5]. Currently, it is believed that abnormal expression of  
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Figure 4. Hematoxylin and eosin staining of a tumor section at 400X magnification. Pri-
mitive round tumor cells are densely distributed in patchesand epithelioid tumor cells are 
aggregated like nests. The primitive mesenchymal components between some regions are 
distinct, and the nucleus of tumor cell is obviously deformed. We also observed a large 
number of nuclear fission phases, occasional nuclear delocalization, abundant cytoplasm, 
and scattered eosinophilic striated muscle.  
 

 
Figure 5. Vimentin is one of the most common histological indicators of AT/RT. This 
figure shows vimentin 400 times larger under an optical microscope. 
 
INI-1plays an important role in the pathogenesis of AT/RT [6]. In this case, 
expression of INI-1 in the tumor tissue was absent, giving further evidence that 
INI-1 plays an important role in the pathogenesis of AT/RT.  

For the treatment of AT/RT, most scholars still advocate surgical resection 
followed by a combination of radiotherapy and chemotherapy. Although studies 
have shown that AT/RT is sensitive to chemotherapy, there are currently no 
clear treatment guidelines. The clinical trials conducted by research centers use a 
treatment protocol of cyclophosphamide, vincristine and cisplatin after surgery 
[7]. While the prognosis of AR/RT has improved, the overall survival time (OS) 
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remains approximately 11 to 24 months. In this case, we describe a modified 
chemotherapy plan of 25 mg (qd × 5d) of teniposide, 25 mg (qd × 1d) of ACNU 
and 1 mg (qd × 1d) of vincristine, for a total 6 courses of chemotherapy. After 
five years of follow-up, the patient was found to be in good condition with no 
tumor recurrence. As the follow-up time was longer than the onset age of the 
patient plus 9 months, the disease was considered to be cured. In previous 
AT/RT cases, some patients were also cured, but most patients with this disease 
are still prone to relapse and metastasis, and the prognosis is poor [8]. In this 
case, the patient’s pathology was clear and provided us with a basis for im-
provement of the regimens, so we changed the chemotherapy regimen and dose 
after consulting the literature and achieved good results. 

Based on our experience and knowledge of the patient’s disease, we adjusted 
the previous AT/RT treatment regimen to make it more suitable for the individ-
ual treatment of the patient, and has obtained certain curative effect. The patient 
is now cured. Therefore, we believe that this program is effective and worthy of 
recommendation. We hope that this program can serve as the basis and refer-
ence for the treatment of this disease. 
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Abstract 
Meningiomas are classified into three types according to the World Health 
Organization classification system which is based on morphologic criteria. 
Type 1 is the benign variant, in which meningothelial is the most common 
subtype. Angiomatous also belongs to the same subtype but comprises only 
2.1% of all meningiomas. Although most meningiomas are asymptomatic, 
some may present with varying symptoms ranging from seizures to focal 
deficits. Often, large meningiomas can also manifest as neuropsychiatric 
symptoms ranging from depression to overt psychosis. Here, in this case, 
we have further elaborated the importance of the organic cause of psychia-
tric symptoms as our patient initially presented with symptoms of depres-
sion. Regarding the diagnosis of meningiomas, nowadays excellent neu-
ro-imaging methods are available, however, histological examination and 
immunohistochemistry remain the gold standard tools for a definite diag-
nosis. In our patient, the histological examination showed well-formed si-
nusoids and vascular channels which were consistent with the diagnosis of an 
angiomatous variant. Gross total resection of the lesion remains the treatment 
of choice with radiation therapy being used for residual tumors postopera-
tively. Being a type 1 variant, these meningiomas have a very small risk of re-
currence. Here, we have presented a rare variant of meningioma initially pre-
senting with prominent psychiatric symptoms of depression advancing to 
focal deficits. 
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1. Introduction 

Meningiomas are the common primary tumors of the central nervous system 
(CNS). There are many variants of meningiomas classified on the basis of mor-
phology according to the World Health Organization (WHO) Classification 
System. Among the benign types (Type 1 variant), meningothelial is the most 
common variant. Here we report a case of a very rare variant of benign menin-
giomas termed as “angiomatous meningioma”, which comprises only 2.1% of all 
meningiomas [1]. Clinically, meningiomas most commonly present as seizures 
and neurological deficits, however, our patient presented with neuropsychiatric 
symptoms [2]. The angiomatous variant, as the name implies, shows extreme 
vascularity and special preoperative and perioperative measures with regards to 
the anticipation of major bleeding during surgical resection. Our patient, fortu-
nately, displayed no complications of any sort during the resection of the tumor 
and showed exceptional postoperative recovery. Gross total resection remains 
the treatment of choice [1], however, postoperative radiotherapy can be used for 
residual tumors.  

In the following case report, we have aimed to do an extensive literature re-
view with regards to this rare variant and summarize the important points in the 
discussion that should be kept in mind when dealing with such tumors.  

2. Case Presentation 

A 30-year old married female, resident of Balochistan, housewife by profession, 
known case of cerebral malaria at the age of 10 years, was admitted via outpa-
tient department to the psychiatry ward of Civil Hospital, Karachi on 11/05/2018 
for the complaints of decreased appetite, increased somnolence, fatigability, and 
anhedonia since six months, weakness (more on right side of her body) accom-
panied with headache since five months.  

According to the patient’s brother, the patient was in her usual state of health 
seven months back, while she was pregnant for the 5th time. After 10 weeks 
postpartum, she started complaining of increased tiredness and decreased ener-
gy. Her family also noticed that her mood remained persistently low and de-
pressed. 3 - 4 weeks later, she suffered from a single episode of loss of con-
sciousness, after which she was taken to some local spiritual healer, but 1 day 
later she developed weakness on the right side of her body, for which she took 
spiritual treatment for 40 days. Since the symptoms of weakness persisted de-
spite the spiritual treatment she was taken to a local hospital, where some undo-
cumented injections were administered and she felt much better, however, the 
pain persisted. Along with that, the patient started to show problems while 
walking, with the tendency of continuously falling on the right side of her body, 
and tremors on her right hand. Upon further inquiring from the patient, she 
further complained of cold intolerance, weight gain and constipation for the last 
3 - 4 months.  

The patient also had a positive past history of diagnosed and treated cerebral 
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malaria at the age of 10 years. Furthermore, she had a positive transfusion histo-
ry of 3 packed cell volumes (PCV) during her last pregnancy due to severe ane-
mia. There is no addiction history. She has 5 children, all healthy and alive. Her 
family history is positive for type 2 diabetes mellitus and essential hypertension. 
There is no family history of any psychiatric illness. Her psychosexual, marital 
history and past psychiatric history were all insignificant.  

Upon admission, her Central nervous system examination had some positive 
findings. The patient’s Glasgow Coma Score was 13/15 and her Mini-Mental 
State Examination score was 19/30. She looked like a middle-aged patient, of av-
erage height and obese built, lying on the bed, with increased drowsiness, 
dressed appropriately, and well-kempt. Due to her drowsiness, she was not able 
to sit upright for more than a few minutes and answered most of our questions 
after putting huge effort, making but not maintaining eye contact. The speech 
was coherent and relevant, however, tone and volume were low. The mood was 
also low and affect restricted. No findings of any thought or perceptual distur-
bances. The patient was oriented to place and person only. Immediate memory 
was impaired however, recent and remote memory was intact. Attention, con-
centration, abstract thinking and judgment all were impaired.  

Her admission vitals were as follows: blood pressure, 110/80 mmHg (refer-
ence, 120/80 mmHg); pulse, 90 bpm (reference, 70 to 100 bpm); respiratory rate, 
18 breaths/minute (reference range, 18 to 22); and temperature, 98.6˚F (refer-
ence, 98.6˚F). Her respiratory, cardiovascular and gastrointestinal examinations 
were all normal.  

Upper and lower limb motor examination showed bilaterally normal bulk and 
tone. However, her powers on the right upper and lower limb were 3/5. Deep 
tendon reflexes were +3 on the right upper and lower limb and +2 on the left 
upper and lower limbs, respectively. Plantars were up going on a right lower 
limb while downgoing on the left side. The patient had decreased arm swing on 
the right side and was moving her right leg in a semicircle fashion. The cerebel-
lar examination was normal, however, finger nose test and dysdiadochokinesia 
could not be assessed on the right side due to motor deficit. Sensory examina-
tion, cranial nerves and signs of meningeal irritation all were negative for any 
findings.  

Based on her history and examination, we made a differential diagnosis of 
post-natal depression, postpartum psychosis, and organic mental disorder.  

To further evaluate her symptoms, neurology opinion was advised. In addi-
tion, an urgent Computed tomography (CT) scan was recommended, along with 
all the baseline tests as per our hospital protocol for any admission.  

Her baseline laboratory parameters which included complete blood profile, 
blood sugar profile, viral markers, serum electrolytes, renal function tests, 
PT/INR and liver function tests were all within normal limits. However, her 
contrast-CT scan of the brain showed a left temporoparietal mass, measuring 8 x 
6 cm suggesting a benign meningioma. The lesion was well-circumscribed and 
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attached to dura without any osseous abnormalities. Peripheral edema around 
the lesion and midline shift was seen on the CT scan (Figure 1). The patient was 
then shifted to the neurosurgery department, where she underwent left tempo-
roparietal craniectomy with complete excision of the lesion. Thereafter, 
duraplasty was done using a periosteal flap. A specimen for biopsy was sent for 
histopathological diagnosis. The operation went uneventful and the patient did 
not develop any perioperative or postoperative complications. After about a 
week of surgery, she was reassessed for previously mentioned psychiatric symp-
toms, which had resolved completely. The patient was stable and discharged two 
days later. Her follow-up visit was scheduled after two weeks, where she did not 
complain of any previous symptoms. Currently, she is on a 6-monthly follow-up. 
The biopsy report we received showed a definitive diagnosis of angiomatous 
meningioma with WHO classification of Grade 1 (Figure 2). 
 

 
Figure 1. Computed tomography scan presentations of the patient with a plain (A) and 
contrast sequence (B). 
 

 
Figure 2. Histological presentation showing angiomatous meningioma with the World 
health organization classification of Grade 1. 
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3. Discussion 

Angiomatous meningiomas display some distinct features compared to other 
benign meningiomas. Epidemiologically, angiomatous meningioma display 
slightly higher preponderance in males compared to other types of meningioma 
[3]. In two case series published by Hasselblatt et al. and Liu et al. both displayed 
male to female preponderance as 0.73 and 1.08 [1] [3] respectively, while that for 
all other types of meningioma remains 0.5 [3]. Clinically, these tumors most 
commonly present as seizures and neurological deficits, as shown in an extensive 
study by Martin et al. [2]. Our patient though presented with prominent psy-
chiatric symptoms of depression and anhedonia, which later on advanced to 
neurological symptoms limited to the right side of her body. It is not uncom-
mon for these tumors to manifest themselves in the form of psychiatric symp-
toms initially. 35.1% of meningiomas cause psychiatric symptoms, with frontal 
and temporal groups displaying the highest frequency [4]. Moreover, any pa-
tient with treatment-refractory depression must be worked up for underlying 
space-occupying lesions in the brain via appropriate imaging modalities. 

Histologically, these tumors display a lesser degree of calcification and greater 
degree peritumoral brain edema compared to other benign meningiomas [1] [5] 
[6]. On histopathology, these tumors display well-formed sinusoids, capillaries 
or vascular channels. Martin et al. in his study showed two subtypes of this tu-
mor, namely microvascular (in which greater than 50% of vessels had a diameter 
below 30 um) and macrovascular [2]. These tumors may also display microcystic 
change along with foamy cells (which are related to leakage of plasma lipids 
across thin vessel walls), in addition to solid areas of meningothelial cells wrap-
ping themselves around small vessels [7]. Radiographically, there are no charac-
teristic features that can distinguish angiomatous from other subtypes of menin-
gioma, however, these types of meningiomas do display significant perilesional 
edema [8]. It is hypothesized that this is probably due to increased capillary 
permeability secondary to hypervascularity and increased Vascular endothelial 
growth factor (VEGF) secretion [1]. This is consistent with magnetic resonance 
images (MRI) displaying prominent signal voids in angiomatous meningiomas 
[1] [8]. Other important findings are the homogenous enhancement of the le-
sion [1] and dural tail sign on MRI [8]. Regarding the dural tail sign, it is proba-
bly due to reactive changes in the dura secondary to vascular congestion and 
edema, which then leads to thickening and enhancement of dura on radiograph-
ic imaging.  

As with conventional meningiomas, gross total resection is the treatment of 
choice for angiomatous subtype [1], which was done in our patient as well. Be-
fore surgery, it is recommended that cerebral angiography should be performed 
to identify the feeding artery as the tumor is highly vascular, and if the tumor 
location is skull base, preoperative embolization should be performed to reduce 
the blood supply to the tumor [1] [9]. Logically, multiple intravenous lines must 
be established for rehydration and possible blood transfusion during the opera-
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tion. Clear exposure of the tumor is key to a successful operation. In our patient, 
the surgery went uneventful. Despite the hypervascularity of the tumor, the total 
blood loss during the operation amounted to 800 mL. There were no periopera-
tive or postoperative complications as discussed in the case above, and the pa-
tient’s condition remained stable after the operation. Postoperatively, radiation 
therapy can be used for residual tumors. It has been shown that gamma-knife 
stereotactic surgery does not increase the probability of malignant transforma-
tion of meningiomas [10]. Radiotherapy has an important role in causing tumor 
shrinkage since it inhibits the expression of VEGF and somatostatin receptors, 
which causes blood vessel contraction [11]. Multiple studies have proved that 
radiotherapy reduces the recurrence rates of these tumors [1]. It is prudent to 
mention that although surgical resection will resolve the psychotic symptoms 
due to mass effect of tumor, however, one study showed that continued regular 
screening of these patients must be done for persistent psychiatric or emotional 
symptoms post-surgically [12] Depression or burn-out symptoms in the pa-
tient’s medical history were the most significant risk factors linked to increased 
cognitive complaints even after tumor resection [12]. More studies should be 
done, hence, to determine optimum screening intervals in these patients. In our 
case, we initially followed up the patient two weeks post-surgery and planned to 
regularly follow the patient every 6-monthly symptomatically, until at least a 
year after which, modifications will be made, depending on the clinical status of 
the patient.  

Being a WHO Grade 1 tumor, these types of meningiomas usually have a fa-
vorable prognosis. The recurrence rates of Grade 1 WHO convexity meningi-
omas is quite small (0.4%) after complete resection, while one study showed that 
overall tumor recurrence rates of WHO Grade 1 tumors for Simpson resection 
Grades I, II, III, and IV were 5%, 22%, 31%, and 35%, respectively [13]. Howev-
er, it has been seen that preoperative severe depressive symptoms are associated 
with shorter survival of meningioma patients independently from clinical prog-
nostic indicators [14].  

4. Conclusion 

In conclusion, we have presented a rare variant of meningioma initially present-
ing with prominent psychiatric symptoms of depression advancing to focal defi-
cits. It has been seen that the depressive symptoms have been a bad prognostic 
indicator according to the current literature but our patient is currently doing 
fine on follow-ups in spite of the fact that no postoperative radiotherapy was re-
quired.  
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Abstract 
Peripheral arterial disease (PAD) affects 12% - 20% of the population over 65 
years. PAD is a component of systemic atherosclerosis and is associated with 
increased rate of all-cause mortality and cardiovascular events, compared 
with those without PAD. The strongest risk factors for PAD are older age and 
cigarette smoking. PAD accelerates functional decline leading to physical 
disability. Many randomized clinical trials demonstrated that treadmill walk-
ing training increases pain-free and maximal walking distances in patients 
with PAD. Exercise intervention is strongly recommended for patients with 
PAD and symptoms of intermittent claudication (IC). The need to provide an 
exercise training program to patients with peripheral arterial disease is essen-
tial, as almost half of these patients will eventually develop coronary artery 
disease. There are many existing treadmill walking protocols for patients with 
PAD. Most of these are based on claudication severity. We present a case of 
significant improvement of pain-free distance and maximum treadmill walk-
ing distance in a patient with PAD after 12 weeks of walking training pro-
gram utilizing the “2/3 claudication distance” formula. 
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1. Introduction 

Cardiac rehabilitation (CR), according to the WHO guidelines is defined as “the 
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comprehensive and coordinated use of medical, social, educational and profes-
sional resources to accommodate patients to a new lifestyle and enable them to 
achieve the best performance” [1]. The cardiac rehabilitation program consists 
of physical exercise sessions, dietary counselling, educational classes on lifestyle 
changes and psychosocial support to patients and their families. Supervised ex-
ercise training remains a core component of the cardiac rehabilitation program, 
focusing on aerobic, resistance, neuromotor and flexibility components. Cardiac 
rehabilitation is recommended for patients with PAD and claudication, as it re-
duces symptoms, prolongs claudication distance and improves quality of life [2]. 
The goals of a comprehensive cardiac rehabilitation program in cases of patients 
with PAD include symptoms reduction, improvement of exercise capacity and a 
decrease in the risk of cardiovascular events. Cardiac rehabilitation program 
outcome measures include exercise capacity, modifiable risk factors (blood lipid 
and glucose levels, blood pressure, smoking), psychological outcomes (depres-
sion, anxiety), return to work and quality of life. All of them can be easily quan-
tified and interpreted. Functional capacity assessment includes maximum 
work-load from exercise test (as peak oxygen uptake in ml/kg/min or as a value 
in metabolic equivalents) or change in distance achieved on a 6-minute walking. 
A meta-analysis of 21 studies performed in 1995 concluded that a supervised ex-
ercise improved maximum walking distance on a treadmill by 122% and 
pain-free walking distance on a treadmill by 179% [3]. Benefits of exercise train-
ing exist also among patients with PAD who do not have claudication. The dis-
putable question remains as to which walking treadmill protocols are optimal 
and most effective for patients with PAD. 

2. Case Report 

A 59-year-old male patient, active smoker (half a pack a day for 20 years), with 
peripheral arterial disease and 100 meters claudication distance has been admit-
ted to the Cardiac Rehabilitation Unit at Prince Sultan Cardiac Center, Riyadh. 
The Patient had a history of coronary artery disease (anterior wall myocardial 
infarction and percutaneous coronary angioplasty with stent implantation in 
2016, coronary artery bypass graft surgery in 2018), hypertension and dyslipi-
demia. The patient’s medication regimen included aspirin 75 mg once a day, dil-
tiazem 120 mg twice a day, losartan 50 mg once a day and atorvastatin, 40 mg 
once a day Upon admission the patient complained of pain in his calves during 
walking. No recent history of chest pain or shortness of breath during daily ac-
tivities. At physical examination his heart rate, blood pressure and oxygen satu-
ration were within normal limits. Lung examination without alterations. Heart 
assessment revealed a grade 2 systolic murmur over the apex area. Resting an-
kle-brachial index (ABI) was 0.60 and 0.70 at the right and left dorsalis pedis, 
respectively. Transthoracic echocardiography revealed moderately impaired left 
ventricular systolic function with ejection fraction (EF) of 45%. Graded stress 
test on treadmill utilizing modified Bruce protocol had been stopped due to leg 
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fatigue after reaching 5.0 MET, which is indicative of a low functional capacity 
according to the American Association of Cardiovascular and Pulmonary Reha-
bilitation guidelines. At a separate session the treadmill walking protocol with 3 
km/h speed and no inclination had been performed with calculated distances to 
onset of claudication and walking was ceased due to unbearable pain at 100 and 
150 meters subsequently. For exercise training purposes we utilized the “2/3 
claudication distance” walking treadmill protocol. The patient covers 2/3 of the 
calculated maximal treadmill walking distance. One cycle consists of three such 
walks, i.e. 3 × 2/3 maximal walking distance, with a 2-minute rest between each. 
Full training consists of three such cycles with 10 minutes break between each. 
Ideally the patient should perform such training three times a day, most days of 
the week. Such a program should be continued for at least 3 - 4 months. In cases 
where pain occurs, rest periods should be taken until pain subsides and subse-
quent walking blocks should be adjusted accordingly. In this case the patient re-
peated such training two times more during exercise days and three times during 
non-exercise days in addition to his supervised sessions. After 12 weeks of 
training, the distances attained prior to the onset of pain and to unbearable pain 
significantly increased to 420 and 585 meters respectively. Controlled ABI in-
creased by 0.1 at the right and left dorsalis pedis respectively and controlled 
graded stress test had been terminated due to leg pain after reaching 6.5 MET. 

3. Discussion 

Exercise intervention is strongly recommended for patients who present with 
peripheral artery disease. Regular exercise sessions reduce symptoms, prolong 
claudication distance and improve quality of life in patients with PAD. It must 
be remembered that patients with PAD and claudication have about 50% reduc-
tion in peak oxygen consumption in comparison with age-matched individuals 
[4]. It affects their functional status, but also their quality of life and they often 
start to avoid physical activity, especially walking, which in turn leads to further 
decline in functional status. Patients with PAD present also with higher preva-
lence of depression [5]. As mentioned earlier, meta-analysis from 1995 revealed 
increase of maximal walking distance by 122% and pain-free walking distance by 
180% [6]. Systematic review of controlled clinical trials (22 studies with over 
1200 participants conducted by the Cochrane group in 2008 compared programs 
based on supervised exercise training with usual care), concluded that exercise 
significantly increased walking time (by 5 minutes) and walking distance (by 
100 m). Degree of exercise-related improvement varies across studies, de-
pending on intensity of exercise training as well as adherence to exercise pro-
grams. Nevertheless, all existing studies have shown exercise-related im-
provements. Mechanisms of such improvement have been explained by im-
proved skeletal muscles metabolism, rheological changes and blood redistribu-
tion [7]. It includes reduction of post-exercise lactates production, reduced 
blood viscosity, and increased production of endothelial nitric oxide. Potential 
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neovascularization or dilation of existing collaterals has been also postulated. 
Exercise training in cases of patients with PAD should have intensity set between 
40% and 70% of heart rate reserve and should last for at least 20 - 30 minutes 
(without specified accurate time of a day). Weight-bearing exercises such walk-
ing are preferred. There are many existing walking treadmill protocols dedicated 
to the patients with PAD, e.g. Larsen protocol with a constant speed of 4.6 km/h 
and grade adjustment or protocol by Dahloff with speed adjustment (starting 
from 4 km/h) and no grade. Some centers utilize protocols with both speed and 
inclination change [8]. In general, trainings are conducted to onset of pain or 
when pain becomes moderate-to-severe. In studies comparing both types of 
training significant improvement in walking distance within both groups has 
been demonstrated, with no statistical differences between them. Typically exer-
cise programs for patients with PAD consist of 3 supervised sessions per week 
with a minimum of 20 - 30 minutes of exercise. Patients usually are asked to 
walk to the moment when pain is maximal. Such programs usually last 4 - 6 
months. There is a general agreement that training progression should be gra-
dual to enable adaptation to training stimulus. This can be achieved by change of 
training components, i.e. the duration of walking or rest periods, workload 
(treadmill speed and/or grade), or frequency. In most cases, total exercise vo-
lume is increased by alternative increase in duration and workload [9]. Optimal 
walking training duration is disputable. Meta-analysis by Fakhry demonstrated 
beneficial effects of walking training regardless of program duration, i.e. 4 - 11 
weeks, 12 - 26 weeks and >26 weeks. Improvement in treadmill walking perfor-
mance occurs within 4 - 8 weeks and benefits are achieved usually by 10 - 12 
weeks [10]. In a trial trainings ranged in duration from 4 to 104 weeks (more 
than half had durations between 12 and 26 weeks). Whereas we strictly followed 
the model of 3 supervised sessions per week, lasting at least 30 minutes each, 
with a total program duration of 12 weeks, both training protocols and training 
progression at our center vary. We consistently commence with precise calcula-
tion of distances to onset of claudication and to unbearable pain. Based on these 
we start the exercise walking treadmill sessions utilizing one of existing protocols 
(eg. Dahloff, Larsen or “2/3 claudication distance” formula). In a case of “2/3 
claudication distance” training protocol, we commence the first treadmill walk-
ing sessions with constant speed (usually it is 3.0 km/h or 3.5 km/h for a taller 
individuals) and no inclination. Such a speed is similar to many existing walking 
protocols. i.e. 3.2 - 4.0 km/h). Walking time is calculated to cover approximately 
2/3 of maximal walking distance from the test. In this case, our patient training 
program consisted of 5 such walking blocks with 2 min rests (or until pain sub-
sides) three times a week. Once a week after the fifth block and subsequent 10 
min rest, we performed the test with new calculation of distances to onset of 
pain and to unbearable pain. Then the duration of blocks for the next sessions 
had been recalculated based on test results. As mentioned earlier, improvement 
of maximal walking distance as well as distance to onset of pain in case of this 
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patient reached over 300%, which is significant in comparison with data from 
the literature. What we found as a real advantage of 2/3 claudication formula is 
the absence of severe pain. Covering 2/3 claudication distance rarely provokes 
maximal pain. If present, usually a mild degree and well tolerated pain occurred 
which did not affect the overall training schedule. One of potential pitfalls of 
protocols till moderate to severe pain is low program adherence, related to pain 
intolerance. i.e. some patients reduce the number of training sessions or even 
avoid walking. Regular (i.e. once a week) recalculation of distance to onset of 
claudication and to maximal walking distance allows for adequate training pro-
gression by increasing duration of walking blocks, without workload change. In 
practice we used constant speed (3.0 or 3.5 km/h) with no grade, and increased 
training duration. From our experience “2/3 claudication distance” formula 
seems to be a feasible and very effective exercise intervention for patients with 
peripheral arterial disease and intermittent claudication. 

Conflicts of Interest 

The authors declare no conflicts of interest regarding the publication of this 
paper. 

References 
[1] American Association of Cardiovascular and Pulmonary Rehabilitation (2013) 

Guidelines for Cardiac Rehabilitation and Secondary Prevention Programs. 5th Edi-
tion, Human Kinetics Publishers, Champaign, IL. 

[2] Gardner, A.W., Katzel, L.I., Sorkin, J.D. and Goldberg, A.P. (2002) Effects of 
Long-Term Exercise Rehabilitation on Claudication Distances in Patients with Pe-
ripheral Arterial Disease: A Randomized Controlled Trial. Journal of Cardiopul-
monary Rehabilitation, 22, 192-198.  
https://doi.org/10.1097/00008483-200205000-00011 

[3] Gardner, A.W. and Poehlman, E.T. (1995) Exercise Rehabilitation Programs for the 
Treatment of Claudication Pain: A Meta-Analysis. JAMA, 274, 975-980.  
https://doi.org/10.1001/jama.1995.03530120067043 

[4] Bauer, T.A., Brass, E.P., Nehler, M., Barstow, T.J. and Hiatt, W.R. (2004) Pulmonary 
VO2 Dynamics during Treadmill and Arm Exercise in Peripheral Arterial Disease. 
Journal of Applied Physiology, 97, 627-634.  
https://doi.org/10.1152/japplphysiol.00612.2003 

[5] Hamburg, N.M. and Balady, G.J. (2011) Exercise Rehabilitation in Peripheral Arterial 
Disease: Functional Impact and Mechanisms of Benefits. Circulation, 123, 87-97.  
https://doi.org/10.1161/CIRCULATIONAHA.109.881888 

[6] Fakhry, F., van de Luijtgaarden, K.M. and Bax, L. (2012) Supervised Walking Ther-
apy in Patients with Intermittent Claudication. Journal of Vascular Surgery, 56, 
1132-1142. https://doi.org/10.1016/j.jvs.2012.04.046 

[7] Tan, K.H., Cotterell, D. and Sykes, K. (2000) Exercise Training for Claudicants: 
Changes in Blood Flow, Cardiorespiratory Status, Metabolic Functions, Blood Rhe-
ology and Lipid Profile. Eur J Vasc Endovasc Surg, 20, 72-78.  
https://doi.org/10.1053/ejvs.2000.1137 

[8] Bromboszcz, J. and Dylewicz, P. (2015) Rehabilitacja Kardiologiczna-Stosowanie 

https://doi.org/10.4236/crcm.2020.91005
https://doi.org/10.1097/00008483-200205000-00011
https://doi.org/10.1001/jama.1995.03530120067043
https://doi.org/10.1152/japplphysiol.00612.2003
https://doi.org/10.1161/CIRCULATIONAHA.109.881888
https://doi.org/10.1016/j.jvs.2012.04.046
https://doi.org/10.1053/ejvs.2000.1137


A. Staron et al. 
 

 

DOI: 10.4236/crcm.2020.91005 34 Case Reports in Clinical Medicine 
 

ćwiczeń fizycznych. Elipsa-Jaima.  

[9] Treat-Jacobson, D., McDermott, M., Bronas, U., Campia, U., Collins, T. and Criqui, 
M. (2019) Optimal Exercise Programs for Patients with Peripheral Artery Disease: A 
Scientific Statement from the American Heart Association. Circulation, 139, 10-33.  
https://doi.org/10.1161/CIR.0000000000000623 

[10] Gardner, A.W., Montgomery, P.S. and Parker, D.E. (2012) Optimal Exercise Program 
Length for Patients with Claudication. Journal of Vascular Surgery, 55, 1346-1354.  
https://doi.org/10.1016/j.jvs.2011.11.123 

https://doi.org/10.4236/crcm.2020.91005
https://doi.org/10.1161/CIR.0000000000000623
https://doi.org/10.1016/j.jvs.2011.11.123


Case Reports in Clinical Medicine, 2020, 9, 35-39 
https://www.scirp.org/journal/crcm 

ISSN Online: 2325-7083 
ISSN Print: 2325-7075 

 

DOI: 10.4236/crcm.2020.91006  Jan. 10, 2020 35 Case Reports in Clinical Medicine 
 

 
 
 

Obstetrical Acute Kidney Injury: Epidemiology 
and Clinical Aspects in Teaching Hospital of 
Ignace Deen, Conakry Guinea 

Ibrahima Koussy Bah1, Fousseny Diakite2*, Mamadou Saliou Baldé2, Abdouramane Diallo1,  
Mamadou Yacine Bah1, Amadou Yaya Diallo2, Alpha Boubacar Bah2, Moussa Traore2,  
Telly Sy Diallo1, Alpha Oumar BaH2 

1Unit of Gyneco-Obstetric of the National Hospital Ignace Deen, Conakry, Guinea 
2Unit of Nephrology-Hemodialysis of the National Hospital Donka, Conakry, Guinea 

 
 
 

Abstract 
Introduction: In Guinea, data on the acute kidney injury (AKI) of women in 
the obstetrical context is still limited. This study attempted to determine the 
prevalence and the clinical signs of obstetric AKI in Guinea. Patients and 
methods: The study population consisted of pregnant or postpartum women 
with AKI, whom we treated in this institute from August 2018 to January 
2019. All had normal anterior renal function with serum creatinine clearance 
≥ 120 μmol/L, and then suffered AKI. Patients characteristics were examined; 
maternal age, gestational weeks, AKI characteristics. Results: Of 2438 preg-
nant women admitted during the study period, 56 showed AKI. Antepartum 
and postpartum AKI accounted for approximately 80% and 17%, respectively. 
Regarding the maternal age, <25 years of age accounted for 54% (range: 17 - 
40). Multiple gestations accounted for 34 (60.71%) of which functional AKI, 
organic AKI, and obstructive AKI accounted for 28/34, 2/34, and 4/34, re-
spectively. Regarding the clinical manifestations, abdominal pain, tinnitus, 
visual disturbances, edema of the lower limb, and facial swelling accounted 
for 79%, 75%, 7%, 57%, and 54%, respectively. Conclusion: We here demon-
strated peripartum AKI in Guinea, which findings may provide fundamental 
data to establish some strategy against this condition in this region. 
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1. Introduction 

Acute renal insufficiency is defined as a sudden and temporary decrease in renal 
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function during pregnancy or during the peripartum period [1] [2]. 
It is a serious and formidable complication in obstetric settings. It is one of the 

major causes of morbidity and maternal-fetal mortality [1] [2]. 
Pregnancy-related ARI can be induced by the same causes as in the general 

population (functional, parenchymal, obstructive and septic causes) [3] but is 
more frequently related to specific pathologies of pregnancy with a different 
chronological distribution function of the term of pregnancy [4]. 

In Guinea, studies of women’s AKI in obstetric settings are still under-explored. 
The objective of our work was to determine the prevalence of obstetric AKI and 
to describe the clinical manifestations observed in parturients. 

2. Patients and Methods 

This was a prospective study of the descriptive type over a 6-month period from 
1 August 2018 to 31 January 2019. Included in this study all pregnant or imme-
diate postpartum women hospitalized and/or followed in the hospital that had 
normal anterior renal function and serum creatinine ≥ 120 μmol/l. 

Our variables were: age, gestational, paraclinical and type of kidney insufficiency. 
The diagnosis of ARI was selected on the basis of Creatinine level greater than 

or equal to 120 μmol/l and ultrasound which showed normal size kidneys with 
good corticomedullary differentiation. Also absent were renal osteodystrophy 
hypocalcemia and normochromic and normocytic arterial anemia. The AKI was 
functional in a clinical context of dehydration, oliguria; urine too dark. 

The ARI was organic in the presence of elevated serum creatinine for more 
than 7 days with preserved or unreserved diuresis on the urinary excretory tract. 
The repeated control of serum creatinine allowed us to follow the evolution of 
the patients. This was defined according to the following modalities: The recov-
ery was complete if the resumption of normal renal function was effective in 
100% of cases. Creatinine levels returned to normal during treatment during 
hospitalization. 

Classification of acute renal failure according to the classification of RIFLE [5]. 

3. Results 

During the period, we admitted 2438 parturients, of whom 56 were included. All 
parturients had a serum creatinine greater than 120 μmol/l and 75% of them had 
microcytic anemia of between 8 and 10 g/dl. Calcium was normal in all 56 par-
turients. The course was marked by a normal recovery of the renal function in 
54 parturients (96.42%), a chronic renal insufficiency in 02 parturients whose 
renal function did not normalize during the duration of follow-up. One of them 
died in hemodialysis. Three cases of fetal death have been recorded. 

26.11 ± 6 years with extremes of 17 and 40 years. 

4. Discussion 

During our study, we collected 2438 patients who came for consultation, of 
which 56 developed an obstetric AKI, a frequency of 2.29%. 
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Statistical data from developing countries show that the incidence of obstetric 
AKI is: in India, Pakistan and Africa 7% - 11%, 18% and 57% respectively [6]. 

In Senegal, Diouf A.A. and Coll. in an obstetric gynecology ward in Dakar, 
found 8% of obstetrical AKI [7]. 

This low rate in our study could be explained by the high sample size and the 
duration of the study. 

More than 80% of parturients had antepartum AKI and 17% postpartum AKI. 
Parturients under 25 were the most frequent, 53.57%. The average age was 

26.11 ± 6 years with extremes of 17 and 40 years (Table 1). 
This result is close to that found by S. Alaoui et al. [8] in Morocco in 2016 

who reported an average age of 29 ± 6 years. On the other hand, it is different 
from that of A.T. Lemrabott et al. [9] who reported in their study an average age 
of 32 ± 6 years. 

According to the types of AKI we had functional AKI, organic AKI and ob-
structive AKI 62.5%, 28.6%, and 9.9% respecty (Table 2). The pregnancy-related 
ARI can be induced by the same causes as in the general population (functional, 
parenchymal, obstructive and septic causes) [3] but it is more frequently linked 
to specific pathologies of pregnancy with a different chronological distribution 
depending on the term of pregnancy [4]. These observations reinforce our find-
ings that all types of ARI are observed. 

In our study, multiple gestures accounted for 60. 72% (34/56), including 28/34 
functional AKI cases, 2/34 organic AKI cases, and 4/34 obstructive AKI cases. 

Our result is different from that of Eswarappa et al. [10] in India in 2016 who 
found in their study a frequency of 52% primigest. 

The main clinical manifestations were dominated by abdominal pain with 
78.57%, tinnitus with 75%, visual disturbances with 7.43%, edema of the lower 
limbs with 57.14% and facial swelling with 53.57% (Table 3). The clinical picture 
in M.M.T. Zeinabou et al. [11] was dominated on admission by 40.6% of cases of 
oliguria, 37.5% of cases of edema and 37.5% of cases of seizure, 3.12% of cases of 
anuria. 

According to the RIFLE classification, the stage E of the AKI was the most 
represented, 39.29% of the cases followed by stage I and R respectively in 21.43% 
and 17.86% (Table 4). this result is different from that obtained by S. Alaoui et 
al. [8] in Morocco in 2016 reported in their study 35.4% at stage R followed by 
26.2% at stage I and 38.5% at stage F. 
 
Table 1. Socio-demographic parameter.  

Parameter Number % 

Fréquency 
AKI anté-partum 46 82.14 

AKI post-partum 10 17.86 

Age (year) 56 100 

16 - 25 30 53.57 

26 - 35 20 35.71 

35 - 45 6 10.72 
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Table 2. AKI and gestation. 

Gestity Fonctional AKI Parenchyma AKI Obstructive AKI Total 

Multipare 28 2 4 34 

Paucipara 3 10 1 14 

Primipara 4 4 0 8 

Total 35 16 5 56 

 
Table 3. Clinical Sign in admission. 

Clinical Sign Number Percentage 

Abdominal pain 44 78.57 

Visual disturbance 40 71.43 

Hearing loss 42 75.00 

Œdèma Foot 32 57.14 

Swelling 30 53.57 

Nausea/Vomit 35 62.5 

Confusion 6 10.71 

Oligo-anuria 4 7.14 

Diarrhea 2 3.57 

 
Table 4. RIFLE Classification of patient. 

RIFLE Number Percentage 

R 10 17.86 

I 12 21.43 

F 6 10.71 

L 6 10.71 

E 22 39.29 

Total 56 100.00 

5. Conclusion 

Acute kidney failure is a common obstetric complication. All types of acute kid-
ney failure were observed with a predominance of functional IRA. Early man-
agement by a multi-displiary team would prevent maternal and fetal complica-
tions.  
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Abstract 
In the United States, the respiratory disease season has challenged providers 
to care for populations at the community level. This study reviewed the utili-
zation of inpatient hospitals in the metropolitan area of Syracuse, New York 
during the most recent twelve-month periods. It focused on the onset and 
duration of respiratory disease utilization. The study evaluated this utilization 
by identifying numbers of hospital patients admitted with respiratory diseases 
to the combined Syracuse hospitals by month. By focusing on twelve-month 
periods for July-June of each year, it was possible to identify changes in hos-
pital utilization for respiratory disease season. The study demonstrated that, 
during the five-year period, inpatient respiratory diseases were concentrated 
between January and March. The highest levels of respiratory disease oc-
curred during January. The study also demonstrated that the onset of the res-
piratory disease season was rapid, demonstrated by increases in census levels 
and discharges between October-December and January-March. The study 
suggested that the highest demands for inpatient care in Syracuse increased 
by a community wide average of 15 to 20 patients during January. The data 
show that increased levels of respiratory diseases extended from Janu-
ary-March into April and May. This approach to the utilization of health care 
could be employed by other providers to address the onset and duration of 
respiratory disease at the community level. 
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1. Introduction 

The utilization of health care is closely related to the populations that it serves. 
This includes the demographics of these populations, as well as the incidence of 
diseases within them [1].  
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Demographic factors such as population age, gender, and residence tend to be 
rather consistent over time. The incidence of diseases can change more rapidly 
as a result of seasonal or local factors [2] [3]. 

Historically, the management of health care use has been challenged by the 
variability of this utilization. The allocation and the use of resources to address 
the needs of this population require health care managers to plan, implement, 
and adjust programs for changes in the populations that they serve [4]. 

These factors are especially important for hospitals and the acute care that 
they provide to local communities. The use of hospital inpatient beds is closely 
related to local populations. These populations and health care providers con-
tribute to hospital admission and discharge rates [5]. 

In the United States, an important influence on the use of hospital inpatient 
services has been the respiratory disease season. Historically, increases in the 
occurrence of influenza, pneumonia, and other respiratory medicine diseases 
have caused hospital admissions and inpatient censuses at the community level 
to increase [6] [7]. 

For health care managers and clinicians, the respiratory disease season has 
required increased use of resources to address the variability of inpatient admis-
sions and censuses. Effective management of this adult medicine utilization can 
contribute to the efficiency and effectiveness of hospitals and other providers of 
care. 

2. Population 

This study focused on the respiratory disease season in the hospitals of Syracuse, 
New York. This area includes three large urban acute care facilities, Crouse 
Hospital (19,611 inpatient discharges excluding well newborns, 2018), St. Jo-
seph’s Hospital Health Center (25,394 inpatient discharges, 2018), and Upstate 
University hospital (32,877 inpatient discharges, 2018). 

These hospitals provide primary and secondary acute care to an immediate 
service area of approximately 600,000. They also provide tertiary services to the 
eleven county Central New York Health Service Area. 

Historically, the Syracuse hospitals have maintained a conservative inpatient 
admission rate that has contributed to the efficiency of care in the service area. 
This admission rate has supported the need for movement of inpatients through 
these facilities in a timely manner. 

The Syracuse hospitals have worked cooperatively to support efficiency with 
respect to inpatient utilization through monitoring inpatient admissions and 
reduction of inpatient lengths of stays. This has resulted in the development of 
community wide programs through the Hospital Executive Council [8]. 

3. Method 

This study evaluated the onset and duration of the respiratory disease season in 
the hospitals of Syracuse, New York. It focused on inpatient utilization for these 
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conditions in the combined hospitals during a five year period. Data for the 
study were collected and analyzed by the Hospital Executive Council. 

For this study, respiratory diseases were defined as hospital adult medicine 
inpatients assigned to Major Diagnostic Category Four of the All Patients Re-
fined Diagnosis Related Groups for adult medicine conditions. These patients 
had a principal diagnosis of a respiratory disease according to the International 
Classification of Diseases Ninth or Tenth Revision. The principal diagnoses were 
used to define this population because they were the most important influences 
concerning the admission of patients and the implementation of inpatient care. 
Patients who did not have a respiratory disease as a principal diagnosis were ex-
cluded from this study. 

In the Syracuse hospitals, increased levels of respiratory diseases are generated 
by influenza, pneumonia, and related diagnoses. These diagnoses are related to 
increased levels of utilization in the hospitals between October and March of 
each year. 

The socioeconomic characteristics of the patients included in the study were 
identified by the primary hospital payors of their admissions. During the five 
year period, Medicare accounted for 66 - 69 percent of annual admissions; Me-
dicaid accounted for 14 - 16 percent of annual admissions; and commercial in-
surance accounted for 13 - 15 percent of annual admissions. 

Additional analysis indicated that the numbers of inpatient hospital readmis-
sions within 30 days for the study populations ranged from 675 to 746 between 
the first and last twelve-month of the study. They accounted for readmissions 
rates between 17.7 and 19.0 percent. 

The study data were identified by month for the twelve-month periods July 
2014-June 2015 through June 2018-July 2019. The twelve-month periods were 
employed in order to provide continuity at the beginning and end of each ca-
lendar year rather than dividing these intervals between December and January. 

The initial component of the study included the respiratory disease average 
daily census of the combined Syracuse hospitals by month for each of the five 
twelve-month periods. The average daily census was defined as the total number 
of inpatient days for patients discharged each month divided by the total num-
ber of days in the month. By evaluating average daily census levels, the study 
provided an approximation of differences in health care expenses for each month. 

Within each twelve-month period, the months with the six highest average 
daily censuses were ranked. Within each year, this period was assumed to be the 
respiratory disease season. The differences between the average daily census and 
the average daily census for the twelve-month period were also identified. 

The second component of the study focused on adult medicine respiratory 
disease admissions/discharges for the same twelve months within each of the five 
years. This analysis generated information concerning numbers of patients ad-
mitted for inpatient care. It included the same procedures for identification of 
the six months with the highest utilization that were applied to the census data. 
Evaluation of this indicator provided an estimate of the resources provided to 
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the hospitals for care of these patients. 
Evaluation of monthly respiratory disease utilization in the first component of 

the study and admissions/discharges in the second component helped identify 
similarities and differences among the respiratory disease seasons during the five 
years of the study. Additional analyses of these data, such as the potential impact 
of changes in hospital lengths of stay, were also carried out.  

4. Results 

The first component of the study focused on average daily census levels by 
month for adult medicine patients with respiratory diseases in the Syracuse hos-
pitals by month during the five-year period. Relevant data are summarized in 
Table 1. 

This information indicated that the highest adult medicine average daily cen-
sus levels for respiratory diseases in the hospitals occurred during the first quar-
ter of each calendar year. In four of the five years, three of the six highest census 
levels occurred between January and March. During these three months, respi-
ratory disease census levels in the combined hospital were at least ten patients 
higher than the annual means in four of the five periods.  

The study data clearly demonstrated that the highest levels of respiratory disease 
inpatients occurred during January. This month accounted for the highest census 

 
Table 1. Hospital inpatient average daily census, respiratory medicine (APR DRGs 130-145), Syracuse Hospitals, July 2014-June 
2019. 

 
Jul. Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May Jun. 

Average Daily  
Census by Month 

2014-2015 76.3 64.2 83.7 81.3 69.1 90.1 98.1 92.8 93.6 89.2 80.4 73.0 82.7 

2015-2016 60.9 54.0 68.2 80.8 63.5 73.9 75.8 79.6 85.9 79.1 66.1 60.9 70.7 

2016-2017 65.7 59.3 64.7 72.5 68.3 66.3 93.5 83.3 82.8 82.3 75.5 72.8 73.9 

2017-2018 60.5 63.5 70.8 65.2 80.7 78.5 100.1 98.6 74.5 86.8 89.6 76.7 78.8 

2018-2019 74.5 66.5 64.5 79.3 79.7 80.4 92.0 93.5 93.5 84.8 78.7 72.1 80.0 

 
Ranking of Highest Volume Average Daily Censuses by Month 

 
Jul. Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May Jun. 

 
2014-2015 

  
6 

  
4 1 3 2 5 

   

   
(1.3) 

  
(8.3) (15.8) (11.0) (11.8) (7.4) 

   
2015-2016 

   
2 

 
6 5 3 1 4 

   

    
(12.5) 

 
(4.3) (6.8) (11.1) (17.7) (10.6) 

   
2016-2017 

      
1 2 3 4 5 6 

 

       
(21.0) (11.2) (10.7) (10.2) (2.1) (−0.0) 

 
2017-2018 

    
5 6 1 2 

 
4 3 

  

     
(2.3) (−0.0) (21.3) (20.0) 

 
(9.2) (12.1) 

  
2018-2019 

    
6 5 3 2 1 4 

   

     
(−0.0) (0.5) (13.1) (14.4) (14.5) (5.7) 

   
Data include patients aged 18 and over. Data in parenthesis represent the percent increase above the annual means. Source: Hospital Executive Council. 
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levels in three of the six-time periods, more than 15 patients above the annual 
means. In two of the periods, the January censuses were more than 20 patients 
higher than the annual mean levels. 

Respiratory diseases census levels in the second quarter of each year, April-June, 
were considerably lower, accounting for three months of one year, two months 
of one year, and one month of the remaining three years. These amounted to 
reductions from utilization in the first quarter.  

Census levels in the fourth-quarter, October-December, accounted for two 
months in three years and one month of the remaining two years. These were 
followed by considerable increases during January in most of the twelve-month 
periods. 

It should be noted that the utilization data for average daily census levels in 
the Syracuse hospitals were influenced by differences in hospital lengths of stay. 
As a result of efforts to improve the efficiency of inpatient care, mean lengths of 
stay in the twelve-month populations of the study declined from 5.8 to 5.0 days 
and stays for months with the six highest average daily census levels declined 
from 5.8 to 5.1 days between 2014-2015 and 2018-2019. These reductions had 
some impact on average daily census levels by 2018-2019. 

The second component of the study focused on adult medicine respiratory 
disease admissions and discharges during the five twelve-month periods in the 
combined Syracuse hospitals. Relevant data are summarized in Table 2. 

 
Table 2. Hospital inpatient discharges, respiratory medicine (APR DRGs 130-145), Syra-
cuse Hospitals, July 2014-June 2019. 

 
Jul Aug Sept Oct Nov Dec Jan Feb Mar Apr May Jun Total 

2014-2015 399 352 393 428 346 474 515 451 469 487 455 409 5178 

2015-2016 368 303 356 455 396 435 429 434 537 463 406 372 4954 

2016-2017 387 322 341 397 383 413 528 473 480 444 452 474 5094 

2017-2018 391 401 445 447 442 455 599 501 496 528 513 448 5666 

2018-2019 459 416 391 483 453 500 559 504 550 522 493 457 5787 

 
Ranking of Highest Volume Discharges by Month Adjusted to 31 Days/Month 

 
Jul Aug Sept Oct Nov Dec Jan Feb Mar Apr May Jun 

 
2014-2015 

     
4 1 3 5 2 6 

  

      
(7.7) (17.1) (13.4) (6.6) (14.3) (3.4) 

  
2015-2016 

   
4 

 
5 6 2 1 3 

   

    
(8.1) 

 
(3.3) (1.9) (14.0) (27.6) (13.5) 

   
2016-2017 

      
1 2 4 5 6 3 

 

       
(21.9) (21.0) (10.9) (6.0) (4.4) (13.2) 

 
2017-2018 

      
1 2 5 3 4 6 

 

       
(24.3) (15.2) (2.9) (13.1) (6.4) (−0.0) 

 
2018-2019 

     
5 1 2 3 4 6 

  

      
(1.6) (13.6) (13.4) (11.8) (9.6) (0.2) 

  
Data include patients aged 18 and over. Data in parenthesis represent the percent increase above the annual 
means. Source: Hospital Executive Council. 
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This information demonstrated that the highest admission/discharge levels 
occurred between January and March of all of the time periods. In three of the 
time periods, respiratory disease discharges were at least six percent higher than 
the annual monthly averages for the hospitals. In two months, they were at least 
10 percent higher. The differences between these levels and the twelve month 
averages were notable, but lower than those of the average daily census levels. 

The study data also demonstrated that the highest levels of admission/discharge 
rates occurred during January. In four of the five twelve month periods, January 
produced the highest utilization among the five time periods for this utilization. 
In two of the time periods, admission/discharge levels for January were more 
than twenty percent higher than the twelve month averages. 

Respiratory disease admission/discharge rates between April and June were 
lower than those for January-March. In four of the twelve month periods, the 
rates for April-June were still among the six highest identified. This utilization 
included five months with rates among the three highest.  

In the fourth quarter, admission/discharge rates for respiratory diseases were 
considerably lower. Only four months with rates among the highest were identi-
fied. None of these was ranked among the three highest. 

5. Discussion 

Historically, the respiratory disease season, including influenza, pneumonia, and 
other diagnoses, has challenged populations in the United States. It has also 
challenged health care providers in their efforts to care for these populations. 
The variability of this phenomenon at the community level has required hospit-
als and other providers to develop and manage clinical resources. 

This study reviewed the utilization of inpatient hospitals in the metropolitan 
area of Syracuse, New York with respect to respiratory diseases during the most 
recent twelve-month periods for which monthly data were available. It focused 
on identifying the onset and duration of the respiratory disease season by 
month. 

The study demonstrated that, between July-June 2014-2015 and 2018-2019, 
inpatient respiratory diseases in the Syracuse hospitals were concentrated in the 
period between January and March. Within this interval, average daily inpatient 
census levels and numbers of admissions/discharges were the highest. The study 
also demonstrated that the highest levels of respiratory disease consistently oc-
curred during January. 

The study also demonstrated that the onset of the respiratory disease season 
was comparatively rapid, as demonstrated by the increases in census levels and 
discharges between October-December and January-March. The data showed 
that once established, increased inpatient levels of respiratory diseases extended 
between January-March and into April and May based on the hospital census 
levels as an approximation of the use of resources, such as nursing staff and me-
dications.  
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The study suggested that the highest demands for inpatient care in Syracuse 
increased by a community wide average daily census of 15 - 20 patients during 
January and remained about 10 patients higher into March and April. This in-
formation could be used by health care planners and managers to address the 
increased needs for care during these periods. 

This approach to the utilization of health care provided a framework for ad-
dressing the onset and the duration of the respiratory disease season in the Sy-
racuse hospitals. It could be employed by other providers to identify and address 
these issues in their communities. 
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Abstract 
We compared surgically induced astigmatism (SIA) by a superior incision 
with a temporal incision in manual small incision cataract surgery (MSICS), 
in patients with bilateral direct (regular) preoperative corneal astigmatisms. 
Patients and method: We carried out a prospective study from July 1st 2018 
to September 30th 2019 in the department of ophthalmology at the University 
Hospital of Brazzaville. Keratometric readings were recorded before surgery 
to assess preoperative corneal astigmatisms. Keratometric evaluation was 
done 45 days post-operatively. Patients were followed 90 days after surgery in 
order to assess the healing of the surgical site. The surgically induced astig-
matism (SIA) is the difference in the magnitude vectors between the preoper-
ative and postoperative astigmatism. The result was positive if the postopera-
tive astigmatism was greater than the preoperative astigmatism and negative 
if the postoperative astigmatism was less than the preoperative astigmatism. 
Results: Our study sample included 48 eyes from 24 patients, including 24 
operated on temporal incision and 24 in superior incision. The average SIA 
for superior incisions was 0.33 ± 1.55 diopters (D), versus 0.33 ± 1.44 for 
temporal incisions. For superior incisions the SIA was 0.81 for astigmatisms 
lower than 2D, against 0.16D for the temporal incisions. On the other hand, 
for preoperative astigmatisms greater than 2D, the surgically induced astig-
matism was −0.62D, marking a decrease in preoperative astigmatism for the 
superior incisions against an increase of 0.5D for the temporal incisions. The 
healing was delayed for the temporal incisions responsible for discomfort 
persisting beyond 45 days. Conclusion: The temporal incision had better re-
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sults than the superior incision for astigmatisms lower than 2D, and less good 
for astigmatisms higher than 2D. The temporal incision healed less well. 
 

Keywords 
Manual Small Incision Cataract Surgery, Direct Astigmatism, Surgically  
Induced Astigmatism 

 

1. Introduction 

Manual small incision cataract surgery (MSICS) is a surgical technique recom-
mended for developing countries due to its lower technological requirement and 
these results close to those of phacoemulsification [1]. The difference with pha-
coemulsification is mainly dominated by the surgically induced astigmatism 
(SIA) more important in the MSICS because of its wider incision [2]. 

In order to reduce occurrence of SIA, the authors propose to make temporal 
incisions by MSICS [3] [4] [5]. Temporal incisions generate less SIA because of 
the distance of this site from the visual axis, and the eyelid blink tends to create a 
drag on the incision [4], but also because of the predominance of reverse (irre-
gular) astigmatisms in the elderly [6] most affected by cataracts. In these patients 
with reverse astigmatism, SIA is opposed to preexisting astigmatism with a ten-
dency to reduce the latter [7]. For direct (regular) astigmatisms, it would rather 
be the upper incisions which would oppose preexisting astigmatism and are 
considered as generating the strongest SIA. 

To date, no study has specifically addressed direct astigmatism and its incision 
site during MSICS. 

The objective of this study is to determine the incision site generating less SIA 
during MSICS in case of direct astigmatisms. 

2. Patients and Methods 
2.1. Patients 

We carried out a prospective study in the ophthalmology department of the 
University Hospital of Brazzaville. In our study, all patients with bilateral direct 
astigmatism who had cataract surgery on both eyes during the period from July 
1, 2018 to June 30, 2019 and who were followed 90 days after surgery were re-
cruited. 

2.2. Methods 

The patients selected underwent preoperative keratometry before surgery, hig-
hlighting direct corneal astigmatisms and evaluating the power of these astig-
matisms. 

The patients were then operated on using the MSICS technique, one eye with 
a superior incision and the other with a temporal incision. The interval between 

https://doi.org/10.4236/crcm.2020.91008


N. N. C. G. Fredy et al. 
 

 

DOI: 10.4236/crcm.2020.91008 49 Case Reports in Clinical Medicine 
 

the two surgeries ranged from 7 to 15 days. The choice of incision site for the 
first eye was taken at random, while for the second eye it was a deduction. 

A postoperative keratometry for each eye was performed on the 45th day 
postoperative, in order to determine postoperative astigmatism. 

The surgically induced astigmatism (SIA) was calculated by the difference in 
the magnitude vectors between the preoperative and postoperative astigmatism. 
The result was positive if the postoperative astigmatism was greater than the 
preoperative astigmatism and negative if the postoperative astigmatism was less 
than the preoperative astigmatism. 

Patients were followed until the 90th day to assess conjunctival scarring. 
Informed consent was obtained from all patients. 
Data analysis was performed with EPI INFO 7 software. The comparison tests 

used were those of Chi2 with a 95% confidence limit. 

3. Results 

Our sample included 48 eyes from 24 patients, including 24 operated on 
temporal incision and 24 in superior incision. 

The mean age of the patients was 30.66 ± 7.7 years. 
The sex ratio was 9.5. 
The mean preoperative astigmatism for superior incisions was 2.37 ± 1.18 di-

opters (D), while the average postoperative astigmatism was 2.7 ± 0.98D. 
Post-operative astigmatism for temporal incisions was 2.45 ± 1.13D, while 

mean post-operative astigmatism was 2.79 ± 1.3D. 
The average SIA for superior incisions was 0.33 ± 1.55D, while it was 0.33 ± 

1.44D for temporal incisions. 
As illustrated in Table 1, after superior incisions, SIA was 0.81D for astigmat-

isms lower than 2D, against 0.16D after temporal incisions. On the other hand, 
for preoperative astigmatisms greater than 2D, the surgically induced astigmat-
ism was −0.62D, marking a decrease in preoperative astigmatism after superior 
incisions against an increase of 0.5D after temporal incisions. 

 
Table 1. Variation of SIA according to whether the preoperative corneal astigmatism is 
greater or less than 2D. 

Incision site Superior Incision Temporal Incision 

Preoperative  
Astigmatism < 2D 

Effective 16 12 

Mean preoperative astigmatism 1.62 ± 0.53 1.58 ± 0.37 

Mean post operative astigmatism 2.43 ± 0.84 1.75 ± 0.21 

Surgically induced astigmatism 0.81 ± 1.37 0.16 ± 0.80 

Preoperative  
Astigmatism > 2D 

Effective 8 12 

Mean preoperative astigmatism 3.87 ± 0.4 3.33 ± 0.80 

Mean post operative astigmatism 3.25 ± 1.06 3.83 ± 1.21 

Surgically induced astigmatism −0.62 ± 1.46 0.50 ± 1.91 
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We did not find any anomaly with the superior incision site, on the other 
hand 12.5% (Table 2) of the patients with temporal incision presented conjunc-
tival anomalies, the comparison tests were not due to the small size of the sam-
ple. 

The changes consisted of a radial orientation of the conjunctival vessels to-
wards the cornea with hyperemia persisting beyond 45 days, responsible for va-
riable discomfort. These lesions usually occurred in patients with preoperative 
pinguecula. All these conjunctival reactions disappeared before the 90th post-
operative day. 

4. Discussion 

The surgically induced astigmatism (SIA) was calculated by the difference in the 
magnitude vectors between the preoperative and postoperative astigmatism as 
described by Reddy [8]. If this method does not take into account all the whole 
astigmatism actually induced by the incision, taking into account the neutraliza-
tion of the preexisting astigmatism and the change of axes, as with the software 
available on the internet (SIA Calculator), it has the advantage of being simple 
and clear. 

The average age of our patients was 30.66 years, it is a very young age, within 
the framework of a study on the cataract surgery, or generally the average age 
revolves around 60 years. This is due to the fact that astigmatism reverses with 
age [6]. There is more direct astigmatism in young subjects, and reverse in older 
subjects. As we work on direct astigmatisms, our patients are then younger. Cat-
aracts being bilateral and less frequent at these ages, this also explains the small 
size of our sample. 

The sex ratio of 0.95 shows an equitable distribution of this disease by sex. 
The value of SIA was the same whether the patient was operated on by a su-

perior incision or by a temporal incision. However, by separating these pa-
tients into two groups of preoperative astigmatisms (Table 1), it is found that 
patients with preoperative astigmatism less than or equal to 2D had a lower 
SIA after a temporal incision than superior incision. On the other hand, patients 
with a preoperative astigmatism greater than 2D, saw their astigmatism increase 
by 0.5D with a temporal incision and decrease by 0.6D with a greater incision. 

These results assume that patients with direct astigmatism below 2D should 
have a temporal incision and those with direct astigmatism above 2D should 
have a superior incision. Gokhale [4] had previously shown the advantage of the 
temporal incision for astigmatisms of 1.5D or less regardless of the axis of preo-
perative astigmatism. However, our small samples do not allow us to draw de-
finitive conclusions. 

Temporal incision gives a lower SIA for reverse astigmatisms and direct as-
tigmatisms of less than 2D. This area is subjected to a more frequent occurrence 
of exposure lesions such as pterygium [9] compared to the superior incision site. 
It heals less quickly, sometimes with a dystrophic scar (Figure 1) and symptoms  
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Table 2. Postoperative state of the conjunctiva depending on whether the patient is oper-
ated with a temporal incision or with a superior incision. 

State of the conjunctiva at the incision 
site, 1 month after the operation 

Conjunctival anomalies 
at the incision site 

No conjunctival anomalies 
at the incision site. 

Total 

Superior incision 0 (0%) 24 (100%) 24 

Temporal incision 3 (12.5%) 21 (87.5%) 24 

Total 3 45 48 

 

 
Figure 1. Dystrophic conjunctival cicatrization. 

 
of eye tingling and hyperemia that persist beyond 45 days. These sequelae were 
associated with preoperative pinguecula, hence the need to take into account the 
state of the conjunctiva in the choice of the incision site, and to inform the pa-
tient of any postoperative reaction, especially in the case of associated temporal 
pterygium. 

5. Conclusion 

The temporal incision generates a lower SIA during MSICS for lower corneal as-
tigmatisms lower than 2D. For pre-operative astigmatisms greater than 2D, the 
superior incision presented the best results. The temporal incision was asso-
ciated with persistence of irritation on the incision area beyond 45 days. 
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