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Lanka Hospitals PLC, a premier health care provider in 
Sri Lanka, announces its latest addition to the Centres of 
Excellence- the Male Wellness Centre (MWC) – in a bid to 
offer services to improve health and wellbeing of men. It's 
also significant that a fully-fledged wellness centre dedicated 
solely for men has been established for the first time in Sri 
Lanka. 

The MWC caters to a host of services including Personnel 
fitness scheduling and programming, Sport health and injury 
management, Dietary & Nutritional advices, Pre-marital 
counseling and health screening, Management of premature 
ejaculation, Management of Erectile dysfunction,  Cosmetic 
surgeries (Bariatric / Ocular / Dental). In addition to the 
General health screening, patients can obtain screening for 
Liver, Kidney, Respiratory, Cardiac, Diabetic, Endocrine-
Hormonal, Cancer and Sexually Transmitted Diseases in 
addition to Substances and Alcohol abuses. Furthermore, 
apart from leading physicians MWC offers the service of 
competent consultant specialists such as Cardiologist, 
Endocrinologist, Diabetologist, Venerologist, Urologist, 
Nephrologist, Oncologist, Surgeon, Vascular Surgeon, 
Psychiatrist as well as Counsellor.

Erectile Dysfunction (Impotence) is a common health issue 
suffered by men, defined by the difficulty in achieving and 
maintaining a penile erection during sexual intercourse. In the 
Sri Lankan context, the issue is hardly brought into light 
especially by those who suffer and often show reluctance to 
seeking proper medical attention. Often, incorrect and 
misleading advice not only aggravates the issue, but also lead 
them to face unwanted complications. A special Shock Wave 
Therapy unit was established within the Male Wellness 
Centre by the Lanka Hospitals to specifically treat impotence. 

The Centre conducts in-depth studies and comprehensive 
medical analysis to precisely identify the causes for 
impotence such as Vascular, Psychogenic, Neurological, 
Hormonal, Structural and others. Being a newer and less 
invasive way to treat this common sexual challenge shock 
wave therapy has proven to be effective even when oral 
medication has failed. Also known as penile extracorporeal 
low-intensity shockwave therapy, this method involves the 
use of low intensity acoustic pulse waves that lead to release 
of factors which promote growth of new blood vessels in the 
penis Therapy compromises of a handheld device being 
angled towards the shaft of the penis. One of the main 
advantages of this treatment method is that it has no clinically 
relevant side effects. Each treatment session can last 
approximately 20 minutes.  

Shock wave treatment is a completely painless way to treat 
what can be a life altering condition and a regular course of 
treatment usually comprises of six sessions. The frequency of 
these session can be tailor made as below and would be 
decided by the consultant:

1) Every day for 6 days
2) Every second day over an 11 day period
3) Twice a week for 3 weeks 

The outcomes include gaining of more frequent erections, 
more rigid erections, ability to maintain an erection and 
perform entire act of sexual intercourse and freedom to reduce 
or omit medication. Therefore the use of a treatment which 
researchers claim is “really a breakthrough” could be good 
news for men who have erectile dysfunction.

As a hospital staying abreast with latest medical technology, 
Lanka Hospitals established Male Wellness Centre in a bid to 
provide world class health care services to Sri Lankan as well 
as International patients. Moreover, when catering to health 
issues and conditions that are highly sensitive and personal, 
Lanka Hospitals delivers complete confidentiality to its 
patients with the assistance of its specially trained staff.  

Sponsored advertisement by Lanka Hospitals, Colombo
 

A centre dedicated for men's health and wellbeing for the first time
in Sri Lanka - End your suffering with an effective treatment for
Erectile Dysfunction

Figure 1.  Shock wave therapy
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Abstract

This is a descriptive study of chronic ischaemia of the lower 

limb caused by atherosclerotic disease in 588 patients. The 

study was performed over 34 years in a tertiary clinic in the 

central province of Sri Lanka. It was found that the pattern of 

occlusions were similar to that of other reports on western 

patients. However, critical ischaemia was seen in 57% of 

Sri Lankan patients, suggesting a more florid disease. 

Pioneering efforts of reconstructive surgery in 278 patients 

and in-hospital results are presented. 

Introduction

Historically, the angiographic patterns of lower limb 

occlusive arterial disease in Sri Lankans has been docume-

nted (1). The first documentation of reconstructive arterial 

surgery in Sri Lanka was by Sheriffdeen, in 1985 (2). In a 

previous study, our group reported the presentation and 

natural history of aortic atherosclerosis in Sri Lanka (3). It is 

essential to distinguish atherosclerotic disease from thrombo-

angiitis obliterans (TAO), which presents in the young, an 

equally dominant arterial disease of limbs in Sri Lanka, where 

vascular reconstruction was mostly unrewarding (4). This 

report is an extended observational study of the presentation 

of atherosclerosis obliterans (ASO) of the lower limbs in 

Sri Lanka and our experience of vascular reconstruction. For 

historic purposes, short comings that we encountered in the 

early years are documented.

Patients and Method 

Some 1316 patients with vascular claudication or critical 

ischaemia, i.e. skin ulceration, pre gangrene, or gangrene 

presenting to the Vascular Clinic of the University Surgical 

Unit at the Teaching Hospital Peradeniya, Sri Lanka were 

treated over a period of thirty four years (1974-2007). Of 1316 

patients, 588 were evaluated on a prospective basis and form 

the basis of this report. The study comprises two parts; presen-

tation of atherosclerotic arterial disease of the lower limbs 

from 1974 to 1993 that was recorded on a prospective basis in 

588 patients (group A), and the result of lower limb arterial 

reconstruction in atherosclerotic occlusive arterial disease in 

a subset of 278 patients (group B). Records in which data were 

incomplete were excluded from further study.    

ASO was diagnosed if the onset of ischaemic symptoms was 

later than 50 years. Also, ASO was diagnosed in those with 

first presentation of symptoms less than 50, if there were 

primary ASO risk factors (smoking was not weighted), there 

was evidence of systemic ASO, and in those who did not have 

features of TAO like upper limb arterial occlusive disease 

superficial thrombophlebitis in non-varicose veins, were 

classified as ASO. The diagnosis was reinforced by 

angiographic, operative appearances and histological data of 

thrombo-endarterectomy specimens or from dissected 

vessels of amputated limbs. Reconstructive arterial surgery 

was performed for claudication that handicapped the patient 

and for critical ischaemia. Systemic atherosclerosis 

complicated by ischaemic heart disease and cerebrovascular 

ischaemic manifestations in patients were comprehensively 

evaluated before surgery was offered. Morbidity and 

mortality in hospital was recorded and surgical intervention 

was considered a success if patients' symptoms regressed and 

claudication distance improved. In those with critical 

ischaemia, if foot ulcers healed and when digital and forefoot 

amputations, which were undertaken for gangrene, had 

healed enabling limb sparing. All data recorded were 

subjective, there was no objective evaluation as the concept of 

a vascular assessment laboratory developed in the latter most 

part of this audit.   

In the early part of our work, lack of timed films on 

angiography which, at times, resulted in poor visualization of 

the run off and the lack of prosthetic grafts was a technical 

handicap. Also, serum lipid profile analysis was not available 

in our early experience. Patients' data, which included 

angiographic evidence, were entered into a spread sheet that 

enabled computerised analysis. Ethical clearance for this 

study was obtained from the Ethics Committee of the Faculty 

of Medicine, University of Peradeniya.
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Surgical intervention 

Surgical reconstruction comprised of combinations of aortic 

replacement by graft, thrombo-endarterectomy and / or 

venous patch angioplasty. Aortic grafts were either straight 

grafts or an aorto-bi-femoral prosthetic graft depending on 

whether disease involved the common iliac arteries. The non-

availability of prosthetic grafts in the early years was the 

reason we adopted extensive use of thrombo-endarterectomy 

and vein patch angioplasty. In later years, when grafts became 

available, graft reconstruction evolved as the dominant 

procedure (5). Tables 6 and 7 indicate the type of 

reconstruction and its result. Surgical reconstruction was 

possible in 182 (73%) of two hundred and forty nine patients 

with aorto- iliac disease. In the remainder, surgical 

reconstruction was not possible due to patients not giving 

consent, non-availability of grafts, associated co-morbidity 

and gross sepsis of the feet with inguinal lymphadenopathy, 

despite antibiotics, which precluded use of a graft. It is 

noteworthy that our results are comparable with other 

contemporary series (5, 6). Complications of aortic  

reconstruction were; graft to limb embolus that required 

embolectomy  in  5; groin bleed from a  false aneurysm in 1, 

groin  wound sepsis -1, leakage of lymph-1 and ventricular 

ectopics -1. Causes of death in the post-operative period were 

renal failure in 2 patients, coeliac axis ischaemia and bowel 

infarction - 1; sudden death in 3 patients, thought to be due to a 

myocardial cause or intra peritoneal bleed (as post mortems 

were not undertaken), and in one patient, graft occlusion that 

presented one year later with critical ischaemia leading to 

major amputation and death.

Common and external iliac artery reconstruction         
The common iliac segment of the aorto-iliac arterial tree was 

often associated with aortic bifurcation atheroma though, in 

some, only the common iliac artery was either stenosed or 

occluded in isolation (Fig. 5). However, bilateral disease was 

not uncommon. Although the outflow path was compromised 

by further extension of an occlusion, a run off was often found 

downstream as shown in table 8. The symptomatic limb 

arteries were invariably reconstructed except in bilaterally 

symptomatic cases where a bifurcation graft was used for 

bilateral external iliac artery pathology in 6 patients. The 

inability to show a run off in 22 cases was chiefly due to 

technical reasons, since in the early years, “syringe needling” 

was used to identify patency of the run off in some cases.

In the early years localized thrombo-endarterectomy was 

performed but in the latter years, if the ankle brachial pressure 

index (ABPI) of the donor limb was above 0.7, cross over 

grafting was performed to preserve the aortic bifurcation area 

for possible future surgery (7). If the (ABPI) was <0 .7 in the 

donor limb, a direct graft was attached to the aorta. If the 

common femoral artery bifurcation was occluded, which was 

often present with external iliac artery occlusive disease, a 

profundoplasty or extended profundoplasty was undertaken 

Results

Group A   

Patients with ASO were categorized, based on the age of 

origin of symptoms, as follows; < 35 years, 36 to 49 and > 50 

years. Based on clinical and angiographic assessment, disease 

was classified as aorto-iliac (AID), femoro-popliteal (FPD) 

and tibial arterial disease (TD). Table 1 shows the age at 

presentation and the level of arterial occlusion based on 

clinical and angiographic data. Some 334 (57%) of 588 

patients presented with critical ischaemia. Furthermore, a 

high prevalence of critical ischaemia (46%), was observed in 

those > 50. Tobacco smoking was reported in over 80 percent 

of our patients across all age groups while hypertension was a 

co-morbid factor in those young patients, <35 years, with 

atherosclerotic arterial occlusive disease (table 2). Diabetes 

mellitus, hypertension and hyperlipidaemia were other co-

morbid features that were seen in our patients. Overall, 

features of systemic atherosclerosis were seen in 17 percent of 

patients <35 years and up to 21 percent of patients >35years 

(table 3).   

Subset analysis of reconstructive arterial surgery for ASO 

of   the lower limbs – Group B. 

The pattern of lower limb occlusive arterial disease that 

required reconstruction in 278 patients is shown in table 4. For 

clarity, surgical reconstruction has been presented as either 

aortic and aorto-iliac reconstruction or femoro-popliteal and 

tibial reconstruction. 

Aortic and aorto-iliac reconstruction

The demography of the group requiring aortic and aorto-iliac 

reconstruction is presented in table 5. Figures 1 to 4 depict the 

levels of aortic occlusive disease and indicate the quality of 

images we obtained in the early years of vascular imaging. 

Based on angiograms, those with occlusion in the aorto- iliac 

segment were further classified into juxta renal, sub-renal, 

distal aorta, not involving the bifurcation, and disease 

involving the aorta and its bifurcation. 

The “run-off '' in aortic occlusions

Analysis of angiograms revealed that the run off was 

satisfactory in the iliac and/ or common femoral arteries in all 

of the juxta renal group except in two where there was multi 

segmental disease, with distal superficial femoral artery 

patency. In those with low aortic occlusive disease   there was 

a good run off in the iliac arteries except in six of the 31 cases 

analysed.  These patients had an associated distal occlusion- 2 

with external iliac and 4 with associated superficial femoral 

artery occlusion. All patients with critical stenosis of the 

aortic bifurcation had multi-segment disease- 14 with 

external iliac artery occlusions and 9 with associated 

superficial femoral artery occlusions. Reconstructive surgery 

was possible in all of these patients.   
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Table 1. Presentation of patients with occlusive arterial limb disease based on the age group at the onset of 

symptoms                                                                                                                    

Table 2. The prevalence of primary risk factors for atherosclerosis in patients                                                                                         

Table 3. The prevalence of systemic atherosclerosis in patients with occlusive arterial disease of the limbs. 

C= claudication, CI=critical ischaemia MA=major amputation i.e. AK/BK.

*PLO- Pulse level of occlusion - AID= aortoiliac disease, FPD=femoro-popliteal disease, TD=tibial disease.

* Number of patients investigated            

MI: Myocardial Infarction. HF: Heart Failure

Table 4. Overview of the types of lower limb occlusive arterial disease requiring reconstruction. 

Table 5. Demography of 182 patients who underwent aortic or aorto-iliac reconstruction. 

Claud: claudication   Crit: critical ischaemia

3The Sri Lanka Journal of Surgery 2018; 36(2): 1-7



Table 6. Result of 182 aorto-iliac reconstructions for occlusive atherosclerotic disease  

* Indicates unknown outcome in some patients. 

TE- Thrombo-endarterectomy;   V/Graft: Vein or graft patch angioplasty or graft bypass

Figures 1 to 4. Images of angiography undertaken in patients with occlusive arterial disease secondary to athero-

sclerosis indicating the levels of aortic involvement. 

Table 7. Type of aortic reconstruction and result in 93 patients

*Indicates that in some patients outcome data were not available. 

TE+/-PA - Thrombo-endarterectomy patch angioplasty; ABF- Aorto-bifemoral prostheses.

Table 8. The pattern of run-off in 76 limb reconstructions for common and external iliac artery disease

Figure 1. Juxta renal 
stenosis

Figure 2. Sub-renal Figure 3. Distal aortic Figure 4. Aortic bifurcation 

4The Sri Lanka Journal of Surgery 2018; 36(2): 1-7



comprising thrombo-endarterectomy with a patch of vein or 

prosthetic graft – table 9. Complications of common iliac and 

external iliac reconstruction included, abandonment of the 

procedure because of a grossly calcified aorta and iliac vessel 

complex, post-endarterectomy vessel occlusion leading to 

below knee (BKA) and subsequently an above knee (AKA) 

amputation in 2 patients; one died of renal failure and another 

due to myocardial infarction. Other complications included 

iliofemoral graft occlusion requiring embolectomy -1, false 

aneurysm in 1, adhesive intestinal obstruction -1 and inguinal 

wound sepsis.

Femoro-popliteal and tibial artery reconstruction

Common femoral reconstruction   

In general, surgical reconstruction for infra-inguinal arterial 

disease was confined to disease of the femoral artery and that 

of the arteries in the proximal part of the leg. Reconstructive 

surgical intervention was not undertaken at that time for distal 

tibial artery and distal vessel occlusion. Instead, these patients 

were treated by non- operative methods, such as a program to 

increase claudication distance, reduction in smoking, control 

of co-morbid disease such as hypertension and diabetes and, if 

required, distal amputation. Surgical reconstruction of the 

common femoral artery in isolation that was undertaken for 

critical ischaemia, owing to ease of access, in our experience, 

yielded poor results (table 10). This was mostly due to florid 

downstream disease; six of 8 reconstructive procedures, all of 

who had multi-segment disease and diabetes, were followed 

by graft or vessel occlusion leading to major amputations and 

one death from myocardial infarction. Graft sepsis was a 

problem and treated with bactericidal antibiotics. 

Reconstruction for femoro-popliteal segment athero-sclerotic 

disease                             

The femoro-popliteal segment was found to be the site most 

frequently obstructed (Fig. 6). Angiographic analysis of the 

run-off at the femoro-popliteal occlusion was possible in 74 

patients. The data revealed that in Table 11, 38 patients the 

high popliteal, supra geniculate segment was patent, the 

lower, infra-geniculate segment was patent in 19, and that 

there was no visualisation of a run-off in 17. The result is 

probably due to timing constraints at angiography in the early 

years. Thus we had to resort to operative exploration and 

intra-operative angiographic evaluation of the popliteal artery 

to determine distal arterial patency. When patency of the 

popliteal artery was established intra operatively, the patient 

underwent femoro-popliteal reconstruction with prior 

consent. In the rest, where distal popliteal artery patency 

could not be established by intra-operative assessment, the 

procedure was abandoned and details not recorded. For 

historical purpose, we report that localized popliteal artery 

reconstructions were undertaken in a limited number of 

patients in the early years, which yielded poor results (table 

11). In the early part of our work, and in all infra-geniculate 

procedures, we used reverse saphenous vein grafts to re-

establish flow. Synthetic graft (GORE-TEX, Arizona, USA. 

was used after 1990 in a proportion of patients, who had no 

evidence of infection, and who required supra-geniculate 

arterial bypass graft surgery.  Post-surgical complications in 

this group included, vein graft occlusion in 3 patients – two 

received synthetic grafts and the third underwent below knee 

amputation. Infective groin lymphadenopathy, common in 

those with critical ischaemia and lower limb infections, that 

did not respond to antibiotics, often risked graft infection in 

the proximal groin anastomosis. This was, to an extent, 

mitigated by the lateral approach to the femoral artery (8). 

Other complications encountered were lymphatic leaks and 

post-surgical myocardial infarction.

Management of tibial arterial disease

In 86 patients, there was isolated tibial disease and these 

patients mostly presented with critical ischaemia (table 12). 

As previously mentioned, management in this group of 

patients centred on non-operative measures and lumbar 

sympathectomy or amputation.

Discussion

There is no substantial report of surgical reconstruction for 

atherosclerotic arterial disease of the lower limbs in Sri 

Lanka. This study is both a report of surgical evolution for 

ischaemic lower limb arterial surgery over 34 years, and 

presents previously unknown data in Sri Lankan patients with 

arterial ischaemia of the lower limbs. 

An incidence of critical ischaemia in 57 percent of Sri Lankan 

patients with atherosclerotic occlusive disease is dramatically 

different from reports from the United Kingdom (6, 9). There 

may be an association with florid atherosclerosis that is, in 

general, reported in the coronary arteries of South Asians 

(10). In part, this phenomenon has been attributed to the small 

diameter of coronary arteries in South Asians (10). This begs 

the question, “Is this phenomenon the lower limb artery 

equivalent in South Asians?” Another hypothesis is that 

atherosclerotic arterial disease occurs in vessels previously 

primed by thrombo-angiitis obliterans, as has been reported in 

Israel (11). Such high prevalence may also represent late 

presentation in our patients. 

In the early period of our work, thrombo-angiitis obliterans 

was the dominant disease in Sri Lanka, for which arterial 

reconstruction was often unsuccessful (3). We observed that 

the prevalence of atherosclerotic lower limb arterial disease 

gradually became more dominant over TAO, where in the 

latter two decades of this study, there was a reduction in the 

presentation of TAO patients, which made surgical 

reconstruction more feasible. Corresponding to this change in 

aetiology, we undertook fewer lumbar sympathectomy and 

lower limb amputations and more reconstruction procedures 

for lower limb ischaemia. 

5The Sri Lanka Journal of Surgery 2018; 36(2): 1-7



Table 9. Result of reconstruction for symptomatic iliac artery atherosclerosis

TE/VGA - Thrombo-endarterectomy and vein or graft patch angioplasty;

FFCO     -  Femoro-femoral cross over graft/vein bypass; 

A I/FGB -  Aorto/ ilio-femoral graft bypass;             ABF       -  Aorto-femoral graft bypass.

Table 10. Outcome of common femoral artery reconstruction for atherosclerosis at its bifurcation (CFB)

CFTE- Common femoral thrombo-endarterectomy; 

CFTE- VGPA common femoral thrombo endarterectomy and vein or graft patch angioplasty; EFCOGBP- Femoro-femoral 

crossover graft bypass with CFTE.  

Table 11. Outcome of common femoral artery reconstruction for atherosclerosis at its bifurcation (CFB)

FPV/GBP - Fem-popliteal bypass graft using either vein or graft     F-TBP - Fem-tibial bypass       Infragen - Infra-geniculate 

TE/+/-VP/GPA - Thrombo-endarterectomy and vein/graft patch angioplasty     Supragen   - Supra-geniculate

Figure 5. Aorto-iliac angiogram indicating unilateral 

atherosclerotic disease of the iliac artery (arrow)

Figure 6. Femoral angiogram showing the most frequent site 

of occlusion at the femoro-popliteal segment (arrow)

6The Sri Lanka Journal of Surgery 2018; 36(2): 1-7



The aortic occlusions were mostly in male patients, of 

younger age and in those with hyperlipidaemia, although 

serum analysis for hyperlipidaemia became routine in the 

latter years of the study. Somehow, juxta renal aortic 

occlusive disease seemed to protect the arterial tree 

downstream from occlusive atherosclerosis, and in this series, 

97 percent of patients with aortic disease had only 

claudication and 87 percent with distal aortic involvement 

presenting with claudication of the lower limbs. These data 

are similar to reports from countries with a dominant 

Caucasian population (8). For reconstruction, this is an 

advantage, as post-operative graft sepsis is a risk in those who 

present with critical ischaemia and either associated overt or 

sub-clinical infection in the lower extremities. By contrast, 

atherosclerotic disease of the aortic bifurcation and distal 

arteries seemed to be a presenting feature in mainly older 

adult patients, who also had a greater percentage of critical 

ischaemia at presentation. Older patients also tended to have 

multi-segment disease and a greater prevalence of diabetes 

compared with their younger counterparts, which reduced the 

success of outcome of surgical reconstruction. Included in 

this group were four females probably falling into the “small 

aortas in small women syndrome (12). Patch aortoplasty was 

quite successful in this group.

Overall, mortality in our study was 6.6% and was comparable 

to reports of 7% (5) and 6.3% (9), from other centres.  As is 

established, the commonest site of occlusion of the femoro-

popliteal segment of the artery was at the adductor hiatus in 

this study and in most international data (13). Data of femoro-

popliteal reconstruction for limb ischaemia in the '90 s 

showed that results of femoro-popliteal bypass procedures 

which did incorporate vascular grafts that crossed the knee 

were superior to the use of infra-geniculate graft procedures 

(14). As surgical techniques and imaging modalities have 

further evolved to enable surgeons undertake distal vascular 

reconstruction, and yet further, to use minimally invasive 

techniques in limb re-vascularisation, further reports of 

results in these areas would be awaited with interest. This 

study falls short in its longer-term follow up of graft patency 

and multivariate analysis of surgical outcomes related to age, 

risk factors for ASO, and gender. In conclusion, this cross-

sectional study over 34 years reports a process of surgical 

evolution for lower limb ischemia in a population where the 

primary pathology has changed from thrombo-angiitis 

obliterans to predominantly atherosclerosis that is similar to 

the West. Athrosclerosis induced stenosis of the distal aorta, 

which involved the iliac arteries, showed greater prevalence 

of critical ischaemia at presentation, which indicated multi-

segment disease. The latter differs from the West.

All authors disclose no conflict of interest. The study was conducted 

in accordance with the ethical standards of the relevant institutional 

or national ethics committee and the Helsinki Declaration of 1975, as 

revised in 2000. 
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Abstract

Introduction

Hematoma due to dural-sinus damage is a known 

complication when introducing burr holes in open trans-

cranial surgery. Our objective was to identify safe areas to 

avoid dural-sinus damage based on anatomical landmarks in 

translabyrinthine and retrosigmoid open surgical approaches 

where neuronavigation facilities are not available. 

Methods

A descriptive anatomical study was conducted on adult 

skulls. Distances to transverse and sigmoid sinuses on either 

side were measured using fixed anatomical landmarks: 

asterion, inion, margins of suprameatal triangle and superior 

nuchal line. Measurements were standardized according to 

the cranial indices (cranial index=anteroposterior 

diameter/transverse diameter) of each skull. 

Results

Thirty-two adult skulls (male:female=22:10) were studied. 

Mean cranial index, width of transverse and sigmoid sinuses 

were 0.785 ±0.045, 9.1±2.3mm and 9.7±1.2mm respectively. 

Mean vertical distances from asterion and inion to the 

transverse sinus were 1.1±3.4mm and 14.7±5.9mm 

respectively. Posterior border of the sigmoid sinus was 

located 14.7±5.9mm, and 59.9±7.4mm anterior to asterion 

and inion respectively. t-tests did not show significant 

differences of these distances on either sides (p>.05). 

Pearson's correlations were insignificant between the 

measurements and the cranial indices (p>.05). Measurements 

from the suprameatal triangle to the dural-sinuses had the 

minimum variance. In >95% of the times the sigmoid sinus 

was located ≤23 mm posterior and ≤7 mm superior to the 

suprameatal triangle.

Discussion and conclusions

Suprameatal triangle was a consistent surface landmark to 

locate dural-sinuses. Dural-sinus damage could be avoided in 

95% of the times by placing burr hole at least 7mm superior 

and 23 mm posterior to the suprameatal triangle. 

Introduction 

Cerebellopontine angle (CPA) approach during neurosurgery 

is challenging (1). CPA is located posterior to the petrous part 

of temporal bone, anterior to the frontal part of cerebellum, 

superior to the arachnoid tissue of lower cranial nerves (1). 

CPA is a frequent site of neoplasms and vascular anomalies 

(2). The commonest pathology that requires surgical 

resection in this area is the CPA tumors, which has an 

incidence of 4% (2, 3). Acoustic schwannomas are benign 

tumors accounting for approximately 80% of tumors of the 

CPA (4). This pathology requires surgical resection as the 

definitive treatment method (3-5). 

The traditional method of CPA tumor removal is open surgery 

which involves placement of burr holes (6). The main 

advantage in open surgery is to have a good visualization of 

the surrounding structures (5). The common surgical methods 

in making the initial burr hole to reach the pathologies in the 

CPA are the subtemporal retrosigmoid (7,8) and 

translabyrinthine approaches(9). Retrosigmoid approach 

involves cranial opening posterior to the sigmoid sinus 

preceded by retraction of the cerebellum to reach CPA (7). 

Translabyrinthine approach includes opening on to the CPA 

angle with external burr hole made in close proximity to 

transverse sinus and inner opening next to the sigmoid sinus 

(9). This method is only done when hearing preservation is 

not required (8). Transverse and sigmoid sinus junction will 

be closely related in translabyrinthine approach (9). 

During the cranial drilling process and visualization, the 

surrounding neurovascular structures are prone to get 

damaged (10). Transverse sinus and sigmoid sinus are susce-

ptible for injury leading to morbidity and mortality in patients 

during retrosigmoid and translabyrinthine craniotomy 

(11,12). Neuronavigation is a novel neurosurgical adjunct 

used in operative management of brain pathologies (13). 

Localizing intracranial structures can be aided by pre- 

operative image superimposition using stereotactic neuron-
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avigation techniques (14). Although the localization of these 

dural sinuses can be done using neuronavigation equipment; 

these advanced techniques are not readily available in all the 

centers around Sri Lanka. To prevent damage to these dural-

sinuses, surface landmarks can be used as a guide to recognize 

the transverse sigmoid sinus junction (12). Asterion, inion, 

superior nuchal line and suprameatal triangle were such 

structures believed to be helpful in locating the transverse 

sigmoid sinus junction (15, 16). However, during recent years 

cadaveric research on the location of these was found to be 

inconstant among individuals (15, 17). 

In different populations the skull size and shape vary (18). 

There were a few studies done in the Western countries to 

locate the safe area in burr hole placement for CPA surgery 

(19). However, in Asia we could not find any articles 

addressing this issue. In this study we focused on finding a 

safe area of cranial entrance in initial burr hole making for 

CPA surgery, avoiding damage to the dural venous sinuses.

Method

A descriptive anatomical study was conducted on adult skulls 

obtained by self-donated cadavers in the Departments of 

Anatomy and Forensic Medicine, Faculty of Medicine, 

University of Colombo, Sri Lanka from March to June 2018. 

Both male and female adult skulls of Sri Lankan nationality 

were selected randomly. Skulls with deformities, trauma and 

previous surgeries were excluded from the study. 

Definitions

The anatomical landmarks used in the present study were 

defined as below

Ÿ Inion – the most prominent point of external occipital 

protuberance (6)

Ÿ Nasion – the point on cranium where frontonasal and 

internasal sutures unite (6)

Ÿ Asterion- the junction of lambdoid, parieto-mastoid and 

occipito-mastoid sutures (6)

Ÿ Suprameatal triangle – a triangle formed by the posterior 

border of the external auditory canal, supramastoid crest 

and the vertical tangent to the posterior wall of the bony 

external auditory canal (6). The superior margin of the 

suprameatal triangle was taken as the reference point for 

all the vertically measured distances and the anterior 

margin was taken as the reference point for all the 

horizontally measured distances.

Ÿ Cranial index was calculated by dividing the maximum 

anteroposterior diameter of the skull by its maximum 

transverse diameter (6).

Measurements

All the measurements were recorded with the skull in the 

anatomical position in Frankfurt plane (6). The following 

measurements were obtained using a Vernier caliper 

[Manufacturer- Mitutoyo (Kanagawa- Japan) (Model No- 

505-633-50)] and standard measuring tapes (Figure 1). 

1. The horizontal distance from asterion to the posterior 

border of the sigmoid sinus 

2. The vertical distance from asterion to the inferior border of 

the transverse sinus 

3.The horizontal distance from the posterior border of 

suprameatal triangle to the anterior border of the sigmoid 

sinus 

4.The vertical distance from the superior border of 

suprameatal triangle to the inferior border of the transverse 

sinus 

5.The horizontal distance from the midpoint of nasion and 

inion to the posterior border of the sigmoid sinus 

All the horizontal measurements towards the anterior aspect 

of the skull were considered positive and towards the 

posterior aspect were considered negative. All the vertical 

measurement towards the superior aspect of the skull was 

considered positive and towards the inferior aspect was 

considered negative. If any anatomical landmark used 

overlied the corresponding sinus, the distance was considered 

as zero.

Figure 1. Diagrammatic representation of the anatomical 

landmarks used to locate the transverse and sigmoid sinuses. 

All the measurements were obtained with the skull positioned 

in Frankfurt plane. The horizontal and vertical distances 

measured from the asterion to the posterior border of the 

sigmoid sinus and the inferior border of the transverse sinus 

are marked in an interrupted line.
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Statistical Analysis

Standard descriptive analyses were conducted with a priori 

alpha of .05. Measurements were standardized according to 

the cranial indices of each skull. A safe zone was described for 

the transcranial burr hole placement using the measurements 

which had the least variation.

Results

Thirty-two adult skulls were studied. Of them, majority 

(n=22, 68.7%) were male skulls. Mean cranial index was 

0.785±0.045. Mean width of transverse and sigmoid sinuses 

were 9.1±2.3mm and 9.7±1.2mm respectively. Mean vertical 

distances from asterion and inion to the transverse sinus were 

1.1±3.4mm and 14.7±5.9mm respectively. Posterior border 

of the sigmoid sinus was located 14.7±5.9mm, and 

59.9±7.4mm anterior to asterion and inion respectively. The 

asterion (right side) was located on the transverse sinus in 10 

(31%) skulls, inferior to the transverse sinus in 6 (19%) skulls 

and superior to the transverse sinus in 16 (50%) skulls. A 

summary of the measurements from standard anatomical 

landmarks to the respective sinuses are given in the Table 1. 

The distances were examined to determine the extent to 

which the assumption of normality was met. Shapiro-Wilk 

tests for each measurement (p>.05) suggested that normality 

is a reasonable assumption. Independent sample t-tests were 

conduct to see if there is a significant difference of the above 

mentioned measurements on left and right sides of the skull. 

The results showed no significant differences of these 

distances on either sides (p>.05) (Table 1). Thus, 

measurements of left and right sides were pooled together in 

subsequent analyses. Independent sample t-tests did not show 

significant differences of any of these measurements between 

males and females (p>.05). Relationship between the cranial 

indices and the measurements were investigated using 

Pearson product-moment correlation coefficient. Preliminary 

analyses were performed to ensure no violations of the 

assumptions of linearity and homoscedasticity. No significant 

correlations were found between the two variables (p>.05). 

Results of the Pearson correlations are summarized in the 

Table 1. Interquartile ranges of each measurement are 

summarized in a boxplot in Figure 2. Minimum variances 

were noted in the measurements from the suprameatal 

triangle to transverse sinus (8.6), asterion to transverse sinus 

(11.8) and suprameatal triangle to sigmoid sinus (13.8).  In 

>95% of the times the sigmoid sinus was located ≤70.0mm 

anterior to the inion, ≤25 mm anterior to the asterion and ≤23 

mm posterior to the posterior border of the suprameatal 

triangle. The transverse sinus was located ≤16 mm inferior to 

the superior nuchal line, ≤9 mm superior to the asterion and 

≤7 mm superior to the superior margin of the suprameatal 

triangle (supramastoid crest).

Table 1. A summary of measurements to the transverse and sigmoid sinuses from fixed anatomical landmarks and the results of an 

independent sample t-test comparing the distances on left and right sides of the skulls (For a detailed description of measurements, 

please refer to the relevant section in methods). SD – Standard Deviation; Sig – Significance level; SS – Sigmoid Sinus; t- result 

(t-value) of the independent sample t-test; TS – Transverse Sinus.
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Discussion

Anatomical structures asterion, inion, superior nuchal line 

and suprameatal triangle were used as landmarks to locate the 

junction between transverse and sigmoid sinuses (15, 16). 

However, further studies revealed that there were 

inconsistencies with the transverse and sigmoid junction and 

the location of these anatomical structures (15, 17). Also, 

asterion was difficult to locate intra-operatively (19). 

Retrosigmoid and translabyrinthine approaches are main 

methods used to gain access in the CPA tumor resection (7, 8). 

They were first described by Cushing, followed by further 

adjustments and alterations by Seiffert and Dandy among 

others, in order to gain entrance to the CPA (20). During this 

procedure with no advanced neuronavigation techniques 

available, the transverse and sigmoid sinus damage can cause 

minor injuries to major life threatening ones (11). Thus, when 

gaining entrance to the cranial cavity it is mandatory to have 

an idea of the location of tranverse and sigmoid dural venous 

sinuses. 

A study done on 100 patients undergoing computed 

tomography angiography showed that the asterion was 

directly above the transverse and sigmoid sinus junction in 

81%, superior to it in 4% and inferior to the junction in 15% 

(20). Another cadaveric study on 24 specimens indicated the 

asterion to be located over the transverse sinus in all the 

specimens (21). But in the same study, the asterion could not 

be identified clearly in 14 sides (21). The mean vertical 

distance from asterion to the transverse sinus was 1.1±3.4mm 

in our study. Asterion was located on the right transverse sinus 

in 31%, inferior to the transverse sinus in 26% and superior to 

the transverse sinus in 42%. Distance from inion to the dural-

sinuses was not described in any of the former studies. 

However, length from an arbitrary midline structure was used 

in one study to measure the length to asterion (21).  Ucerler 

and  Govsa reported; asterion to the root of zygoma was 54.1± 

5.42mm on the right side and 55±5.4mm on the left side (22). 

Avci, et al. stated the distance from the asterion to the 

zygomatic root in the cadavers ranged between 45.9 mm to 69 

mm (21). In our study the sigmoid sinus was located 14.7±5.9 

mm and 59.9±7.4 mm anterior to asterion and inion 

respectively. Sheng, et al. concluded that superior nuchal line 

failed to make a striking impression in locating the transverse 

sinus (23). The findings of our study are comparable with this. 

The suprameatal triangle was used as a landmark to locate the 

junction between transverse and sigmoid sinuses (24). 

Nevertheless, there were no anatomical studies indicating any 

distance from suprameatal triangle to the transverse or 

sigmoid sinus. In our study, the transverse sinus was situated 

superiorly at a mean vertical distance of 1.5±2.9mm and the 

sigmoid sinus was located posteriorly at a mean horizontal 

distance of 18.2±3.7mm with reference to the corresponding 

margins of the suprameatal triangle. The location of the dural 

venous sinuses with reference to the suprameatal triangle had 

the minimum variance. Thus, it is a promising anatomical 

landmark which can be used in the retrosigmoid approach to 

the CPA.

Only a few studies were conducted in localizing the safe area 

for surgical access. Tubbs et al. established that the cranial 

entrance should be in made 9.1mm and 9.8mm from the 

mastoid line (19). Right side burr hole to be made inferior to 

the left, because of the width and dominance of right 

transverse sinus (19). Bozbuga, et al. after doing a study on 84 

adult skulls said the ideal burr hole placement is below the 

superior nuchal line and posterior to the mastoid tip and 

squamo-parietal suture junction (7). Nevertheless, the 

distances to the safe cranial entrance was not defined in both 

of these studies.  Avici, et al. mentioned that the superior burr 

hole to be placed 1cm below the superior nuchal line 1cm 

medial to the mastoid groove (21). However, the conclusion 

was based after studying only 10 skulls.

Anatomical land marks to transverse and sigmoid sinuses 

were not measured in an Asian population before. Large scale 

studies are necessary for the accurate population inferences. 

The differences of the measurements in our study could be 

due to morphological variations of the skulls in sample 

populations. Thus, it is necessary to conduct similar 

anatomical studies in different ethnicities and populations. 

 Figure 2. A boxplot of corresponding vertical and horizontal 

distances from the anatomical landmarks to the transverse and 

sigmoid sinuses. All the horizontal measurements towards the 

anterior aspect of the skull were considered positive and 

towards the posterior aspect were considered negative. All the 

vertical measurement towards the superior aspect of the skull 

was considered positive and towards the inferior aspect was 

considered negative. If any anatomical landmark used 

overlies the corresponding sinus, the distance was considered 

as zero. Measurements are given in millimeters.
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Conclusion

We observed discrepancies of the described anatomical 

landmarks related to the burr hole placement in CPA tumor 

resection that avoids damage to the transverse and sigmoid 

sinuses. Since the advanced neuronavigation equipments are 

not readily available throughout the country, it is beneficial to 

have an idea of such landmarks in dural sinus location. 

Suprameatal triangle was a consistent surface landmark with 

a minimum variance. Dural sinus damage could be avoided in 

95% of the times by making the initial burr hole at least 7mm 

superior to the superior margin of the suprameatal triangle 

(supramastoid crest) and 23 mm posterior to the posterior 

margin of the suprameatal triangle. However, large scale 

studies in different ethnicities with clinical and imaging 

correlations are necessary to confirm these anatomical 

landmarks.

All authors disclose no conflict of interest. The study was conducted 

in accordance with the ethical standards of the relevant institutional 

or national ethics committee and the Helsinki Declaration of 1975, 

as revised in 2000. 
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Abstract

Introduction

Dyspepsia is a common symptom that is encountered in 

clinical practice and upper gastrointestinal endoscopy 

(UGIE) has gained wide acceptance in the evaluation of 

dyspepsia. This study was aimed to determine the yield of 

UGIE in patients presenting with dyspepsia to a tertiary care 

centre.

Methods

A retrospective analysis of patients followed up at a single 

unit in a tertiary care hospital from 2007 to 2016 was carried 

out. Patients who underwent UGIE for evaluation of 

dyspepsia were included in the study. Those with additional 

symptoms like dysphagia, loss of weight, loss of appetite and 

pancreato-biliary pathology were not included. The yield of 

UGIE in patients with dyspepsia (i.e. peptic ulcer, gastritis, 

polyp, cancer) in relation to two age groups (≤40 years and 

>40 years) was determined and compared.

Results

A total of 491 patients were analysed (males = 259, 52.7%; 

mean age = 46 65 ± SD21.93 years). Among them, 31.97 % 

(n=157) were aged 40 years or less. Abnormalities were 

detected in 301(61.3%) patients (peptic ulcer - 2.44%, 

gastritis - 20.4%, polyp-3.9%, endoscopically malignant 

lesions - 3.2%). In the ≤40 age group, 58.6% (n=93) had 

positive endoscopic findings (i.e. peptic ulcer -1.2%,  gastritis 

-25.5%, polyp -1.2%, endoscopically malignant lesions-

1.9%) while in the >40 year group, 62.6% had positive 

endoscopic findings (i.e. peptic ulcer -3.0%, gastritis -18.8%, 

polyp - 5.1%, endoscopically malignant lesions - 4.0%). Only 

two endoscopically malignant lesions were histologically 

malignant and both were detected in those who were aged 

more than 40 years. 

Conclusions

In this study, the diagnostic yield of UGIE in detecting peptic 

ulcers, inflammatory and neoplastic lesions were 

considerably high in both age groups. Therefore, the age 

threshold for endoscopy may be lowered to avoid missing a 

significant lesion.

Background

One-third of adults experience pain or discomfort in the upper 

abdomen during a given year, of which, one-quarter of them 

seek medical treatment (1, 2). Nearly 4% of them visit 

primary care centers with a presenting complaint of 

dyspepsia, while another 20% visit outpatient gastroente-

rology consultations (1, 2). However, organic causes are 

found only in a minority of such patients (3). Research done at 

the Royal Victoria Hospital, Belfast has shown that 97% of 

patients over 65 years of age who complained of epigastric 

pain had abnormal UGIE findings (4). 

Another study has revealed that offering UGIE to male 

patients >45years would be more beneficial because more 

sinister causes like malignancies are common in males of that 

age group (5). Routine UGIE in all patients with upper 

abdominal pain or dyspepsia may impose a considerable 

burden on the cost of health care, especially in a developing 

country like Sri Lanka. Therefore, offering UGIE in all patient 

with clinical symptoms may not be cost effective. 

Furthermore, routine UGIE in all patients with dyspepsia may 

result in exposing patients to unnecessary discomfort or 

complications related to the procedure. 

We planned out our study considering the fact that only few 

studies have been done in the South Asian region regarding 

this context (6). Therefore, this study was aimed to describe 

the diagnostic yield of upper gastrointestinal endoscopy in 

patients presenting with dyspepsia. In addition, we compared 

the findings between young (40 years or less) and older 

patients (above 40 years).
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Methods

This was a retrospective analysis of patients who underwent 

UGIE for evaluation of dyspepsia at the University Surgical 

Unit of the National Hospital of Sri Lanka (NHSL), which 

were prospectively recorded from January 2007 to January 

2016 using an electronic database which had a standard 

format. 

 The study protocol was approved by the Ethics Committee of 

the National Hospital of Sri Lanka. We defined dyspepsia 

according to the American Gastroenterological Association 

technical review definition which states, “chronic or recurrent 

pain or discomfort centered in the upper abdomen” as 

dyspepsia (2). The American Gastroenterological Association 

further states that, patients with predominant frequent 

heartburn or acid regurgitation are considered to have 

gastroesophageal reflux disease (GORD) until proven 

otherwise and are not part of the definition of dyspepsia. 

In our unit, patients aged over 40 years presenting with 

dyspepsia irrespective of the presence of alarming symptoms 

received UGIE for assessment and patients below 40 years 

without alarming symptoms were given a trial of proton pump 

inhibitors before offering UGIE. Details related to the 

procedure such as, the extent of the anatomy of 

gastrointestinal tract visualised, abnormalities noted and 

general patient details such as patient symptoms and duration 

of symptoms were retrieved from the customized computer 

based database. Relevant histology reports were also 

analysed. All adult patients presenting with dyspepsia who 

underwent UGIE were considered for analysis. Those who 

had other additional symptoms like dysphagia, loss of weight, 

loss of appetite and known pancreaticobiliary pathologies 

were not included. Those who had a previous diagnosis of 

malignant lesions, polyps, peptic ulcer disease and family 

history of gastrointestinal malignancies were excluded. 

Finally a total of 491 patients were included in this study. 

All patients underwent UGIE which were performed by 

general surgeons or by surgical trainees under supervision. 

All patients were kept fasting 6 hours for solids and 2 hours 

for liquids before the procedure. A standard 100 cm fibre optic 

flexible upper gastrointestinal endoscope (Olympus GIF-

100; Olympus Optical Co., Ltd., Tokyo, Japan) was used in all 

cases. Following each procedure, findings were prospectively 

recorded in an electronic database. 

The results of categorical variables were expressed as 

frequencies and proportions while continuous variables were 

expressed using means ± standard deviations. The patients 

were grouped into two categories, i.e. age 40 years or less and 

age more than 40 years and the yield of UGIE was compared 

between the two groups. 

Results

Demographics

A total of 491 patients were assessed from January 2007 to 

January 2016. There were 259(52.7%) males and 232(47.3%) 

females in the study sample. Mean age was 46.65 years 

(SD±21.93, range 19 -90) years. Of those, 157 (32%) patients 

were aged 40 years or less and 334 (68%) were aged more 

than 40 years (Figure 1).

Endoscopic findings

UGIE was unremarkable in 190 (38.7%) patients. Among 

those with positive findings (n=301), 209 (69.4%) were in the 

category of age more than 40 years.  Gastritis was the 

commonest endoscopic finding encountered (20.4%, n=101). 

In addition, there were 19 (3.9%) patients with upper GI 

polyps, 16 (3.2%) patients with endoscopically malignant 

lesions, 58 (11.8%) hiatus hernias, 37 (7.5%) erosions and 

12(2.44%) peptic ulcer disease. Fungating and/or irregular 

mass, ulcerated mass or infiltrative and/or irregular ulceration 

were defined as endoscopically malignant (7).

Among those aged less than 40 years, 58.6%(n=92) had 

positive findings (i.e.peptic ulcer-1.2%, gastritis-25.5%, 

polyp-1.2%, endoscopically malignant lesions-1.9%) while 

in the >40 year group, 62.6% had positive findings (i.e.peptic 

ulcer-3.0%, gastritis-18.8%, polyp-5.1%, endoscopically 

malignant lesions-4.0%). Other benign conditions such as 

oesophagitis and hiatus hernia were comparable in both age 

groups (Table 1). 

A total of 16 (3.2%) patients had endoscopically malignant 

looking lesions. Of those who were aged 40 years or less, in 

3(1.9%) patients, endoscopically malignant lesions were det-

ected. Of those who were aged more than 40 years, 13(3.6 %) 

endoscopically malignant lesions were identified (Table 1).

Histology findings

Biopsies were taken from 68 patients for histological 

evaluation. Histology findings were unremarkable in 13 

(19.12 %) patients. While 55 (80.88 %) patients had a 

significant finding. Among them, 9 (16.36%) were aged 40 

Figure 1. Gender distribution according to the age groups
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Table 1. Yield of UGIE in relation to age and sex

Table 2. Histology findings in relation to age and sex
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years or less while 46(83.64%) were more than 40 years. 

Of those with endoscopic evidence of gastritis, the majority 

had mild gastritis and therefore, were not subjected to 

histological evaluation. Chronic gastritis was the commonest 

histology finding encountered (n=38, 55.9%) in both age 

groups (Sydney criteria were used to assess gastritis).  

Further-more, since the gastric polyps detected were small 

and endoscopically benign, the majority were not routinely 

sent for histological analysis. Of the four gastric polyps sent 

for histology, two showed normal mucosa, one showed 

evidence of chronic gastritis and one was a hyperplastic 

polyp. (Table 2).

Only two endoscopically malignant lesions were histologi-

cally malignant and both were detected in those who were 

aged more than 40 years (table 2). One was a poorly 

differentiated adenocarcinoma of the stomach and the other 

was a moderately differentiated squamous cell carcinoma of 

the oesophagus and the proximal stomach. 

Discussion

Dyspepsia is a common condition which is reported to occur 

approximately in 25% of the population each year and the 

American Gastroenterological Association technical review 

defines dyspepsia as, “chronic or recurrent pain or discomfort 

centered in the upper abdomen” as dyspepsia (2). Pain in the 

upper abdomen has been reported to be a predominant 

symptom, followed by other upper gastrointestinal 

symptoms. 

The initial assessment of patients with dyspepsia include a 

thorough history and physical examination with prompt 

attention given to the findings suggestive of sinister causes. 

However, symptoms can be vague and patients have varying 

threshold for pain. Furthermore, possible causes may often 

overlap, resulting in a difficult clinical diagnosis and in most 

of the patients a definite cause is difficult to establish (6). 

However, UGIE is helpful in excluding sinister causes such as 

malignancies and significant causes such as peptic ulcer 

disease, but the cost effectiveness of routine use of UGIE in a 

low resource setting like in Sri Lanka is questionable. 

Previous studies have shown that in general, a specific 

aetiology is not identified in about 50 – 60% of patients, and 

was called functional dyspepsia (). However, variable yield 

has also been reported (11). In our study, UGIE was normal in 

38.7% of patients. The commonest UGIE finding was 

inflammatory lesions (i.e.gastritis) (19.6%) followed by 

hiatus hernia (11.8%) and erosions (7.5%). The reason for the 

difference in the yield may be due to the differences in 

selection of patients in various studies. In the present study, 

those patients who had a definite past history suggestive of 

upper gastrointestinal disease such as diagnosed peptic ulcer 

disease, history of upper gastrointestinal bleed or melaena, 

intake of non-steroidal anti-inflammatory drugs (NSAIDS), 

gall bladder disease and family history of malignancies were 

not included. 

A similar study from South Asia was carried out by 

MohdMubarik et al (11) to establish the yield of UGIE in 200 

patients with dyspepsia. In that study, no abnormality was 

found in 108 (54%) patients and organic dyspepsia was seen 

in 92 (46%) patients. In the organic dyspepsia group, the 

majority (43.47%) had peptic ulcer disease (combined 

duodenal and gastric), followed by inflammatory lesions 

(39.13%) which was considerably a higher proportion 

compared to our study. In a similar study by Mansi et al (12), 

erosive pre-pyloric changes 16.9% and duodenitis 20.1% 

were the commonest findings in those who were aged less 

than 40 years. Furthermore, no malignant lesions were 

detected in patients aged less than 40 years, while only about 1 

% of those aged less than 60 years had neoplasms (12). In a 

study conducted by Samaila et al (13) in 144 patients, erosive 

pre-pyloric changes (16.9%) and duodenitis (20.1%) were the 

commonest findings in those who were aged less than 40 

years. Furthermore, no malignant lesions were detected in 

patients aged less than 40 years, while only about 1% of those 

aged less than 60 years had neoplasms (13). In a study 

conducted by Samaila et al on 144 patients, significant 

findings were detected in about 30.6% of participants which 

included gastritis and peptic ulcer disease. There was no 

significant difference in age and gender in relation to the 

organic pathologies detected (13). The findings in the above 

mentioned studies varied considerably. Therefore, we suggest 

that the criteria for endoscopy to be decided based on the 

disease pattern in the community. 

Another recent systematic review with meta‐analysis 

conducted by Chen et al (14) found that, the detection rates of 

malignancies are high in Asian young population with 

dyspepsia. Therefore, they suggested age threshold for 

endoscopy screening in Asian populations to be 35 years. A 

randomized clinical trial conducted by Tan et al (15) 

concluded that, treatment with 2 weeks of rifaximin led to 

adequate relief of global dyspeptic symptoms, belching and 

post‐prandial fullness/bloating in subjects with functional 

dyspepsia and this difference was more marked in females 

(15).

It is important to note that in our study, gastritis and hiatus 

hernia were detected at a higher rate among those aged less 

than 40 years which can account for their dyspeptic 

symptoms.  However, malignant lesions were detected only 

in those who were aged more than 40. One limitation of our 

study is, being retrospective, it may be subjected to 

observation bias. Furthermore, the clinical significance of 

certain lesions such as gastric polyps, mild gastritis and hiatus 

hernia could not be determined due to its retrospective nature. 

Gastritis was diagnosed endoscopically using white light 
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endoscopy which is not reliable and therefore may affect the 

statistical evaluations in this study. Of the suspected 

endoscopically malignant lesions only 2 were histologically 

proven. We did not analyse the false negative rates of the 

histological findings in terms of detecting malignant lesions 

and therefore, the accuracy of endoscopic diagnosis could not 

be described. Furthermore, H. pylori which is an important 

cause of dyspepsia was not analysed in this study. Large scale 

prospective studies are needed to obtain more accurate 

findings while overcoming the above limitations.

Conclusion

In our study, the prevalence of peptic ulcer, inflammatory and 

neoplastic lesions were considerable high in both age groups. 

Therefore, we suggest a lower threshold for doing UGIE in 

patients with dyspepsia to rule out any underlying organic 

cause so that appropriate treatment can be initiated without 

delay. 

All authors disclose no conflict of interest. The study was conducted 

in accordance with the ethical standards of the relevant institutional 

or national ethics committee and the Helsinki Declaration of 1975, as 

revised in 2000. 
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Abstract

Multi disciplinary management of cancer has enabled a 

comprehensive involvement of clinicians in disease 

management. For the surgeon involved in colorectal cancer 

(CRC) management it is pertinent to possess a basic 

knowledge in tumour biology for effective participation. 

Several models exist to explain the intra tumour heterogeneity 

(ITH) seen in cancers; clonal expansion, big-bang theory and 

the cancer stem cell theory. All of these aim to describe the 

extreme variability seen within cell populations in solid 

tumours and their implications on clinical management. This 

review aims to provide the practising surgeon a basic 

knowledge of colorectal tumour biology and their 

implications in clinical phenomena. 

Introduction

Colorectal cancer currently ranks as the third most diagnosed 

cancer and the fourth leading cause of cancer related deaths in 

the world (1). The incidence of the disease has increased with 

countries achieving a higher developmental index. A similar 

pattern has been observed in Sri Lanka over the past few 

decades where the incidence has increased from 3.8 in year 

2000 to 5.6 in year 2010 per 100,000 population (2,3) . 

In an era of multi disciplinary management, it is important for 

the surgeon to acquire a basic understanding of the biological 

process behind the evolution of cancer, for decision-making 

purposes. An understanding of the origin and the life cycle of 

cancer helps to formulate treatment pathways, plan surgery 

and develop follow up protocols in the clinical setting. 

The process of carcinogenesis involves the transformation of 

a cell into one that abnormally proliferates and loses its 

inhibitory mechanisms resulting in uncontrolled growth of 

tissue. Along with uncontrolled growth, invasion in to 

adjacent structures and the ability to metastasize to distant 

sites are the hallmark of a malignancy. Normal cells undergo a 

well-regulated cell cycle to divide and replace aging cells. 

The cell cycle regulatory mechanisms that are in place to 

prevent unscheduled division and the checkpoints to detect 

them become defective during the process of carcinogenesis 

due to a multitude of internal or environmental factors. 

The three principle defects identified in cancer cells are: 

unscheduled proliferation, genomic instability (GIN) and 

chromosomal instability (CIN)(4). Unscheduled proliferation 

occurs due to acquisition of mitogenic (cell division) signals 

or loss of anti mitogenic signals due to a number of external 

and internal factors such as toxins, radiation or heredity. A cell 

or a group of cells, which has increased proliferation, acquires 

more genetic mutations in its DNA due to increased 

replication stress. They also acquire numerical changes 

(addition or deletion) in chromosomes leading to aneuploidy. 

However, under normal circumstances most of the cells that 

acquire mutations will be either repaired or diverted to 

apoptosis at 'DNA damage checkpoints' that inhibit intra-

cellular enzymes; cyclin dependent kinases (CDK) (5). When 

the checkpoints are defective, these changes accumulate with 

a 'snow balling' effect leading to the development of 

aggressive clone of tumour cells. 

It is well recognized that a 'tumour' possesses a significant 

degree of heterogeneity within its cell population that is 

referred to as “intra tumour heterogeneity' (ITH) (6,7) , which 

means that cells derived from a tumour carries varying 

mutational signatures and functions. This has implications 

upon tumour behaviour, metastatic potential and drug 

response characteristics. A well established hypothesis to 

describe this phenomenon, common to many solid tumours, is 

the 'clonal selection/ sweep' theory (8). Presence of a “cancer 

stem cell” as the cause for the ITH has also evolved based on 

observations made in haematological malignancies (9). In the 

recent past this has been challenged with regard to colorectal 

cancer (CRC) evolution, where by, scientists suggest that the 

genomic heterogeneity seen within the tumour existed from 

the point of origin; hence the term 'big bang model' (10). In 

this review we discuss the details of the available theories on 
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colorectal cancer evolution and the evidence that support 

them. 

Clonal expansion 

A transformed cell (cancer cell) that undergoes repeated 

divisions is thought to give rise to varied cell populations with 

different mutations. This theory suggests a scenario where 

progressive acquisition of non-lethal mutations (mutations 

that do not cause cell death) give rise to a malignant clone of 

cells which carries a proliferative advantage over the rest (8) . 

The more aggressive cell type (or clone) will then express an 

enhanced growth pattern over the other clones. This clone 

becomes the dominant clone.  With the progress of the tumour 

new mutations take place, giving rise to more virulent clones 

stem cells at the bottom of the crypt, called the 'stem cell 

niche', self perpetuates and continues to replace the mature 

cells that undergo apoptosis over time. These cell types can be 

differentiated by markers such as LGR5 (cell surface marker) 

for stem cells and KI-67 (intra cellular protein) for differentia-

ting/ replicating cells. Interestingly there exist two theories 

for the origin of cancer stem cells. One theory suggests that 

the stem cells at the crypt transform in to cancer stem cells 

while the other suggests that mature epithelial cells 

de-differentiate in to stem cells during malignant transform-

ation (11,12). 

The cancer stem cells are believed to function as the normal 

pluripotent stem cells (with the ability to differentiate to any 

mature cell type). They are believed to give rise to multi 

potent 'progenitor' cells that in turn divide in to well-

differentiated malignant cells that make up the bulk of a 

tumour (Figure 3). Cancer stem cells were discovered in 

haematological malignancies when researchers observed that 

only a certain sub population of cells was able to reproduce 

the disease when injected in to immune-compromised mice 

(9). Later on this theory was applied to solid tumours 

including breast and colorectal cancers. The ‘stem cells’ 

themselves do not possess malignant properties. They self 

replicate at a normal pace and feed the tumour mass with 

differentiated malignant cells. The stem cells are recognized 

in a tumour by the presence of intracellular molecules such as 

that similar to embryonic stem cells (13). These molecules 

ensure that they maintain pluripotency and self replication. 

'Big bang' model

The big bang model of CRC evolution is a novel theory put 

forward by Sottoriva and colleagues (10). They suggest that 

Figure 1. Intra tumour heterogeneity explained by clonal expansion 

model. Cross sections at different time points will demonstrate 

distinct compositions as some clones gain dominance compromising 

others during the evolution

of cells that take over the tumour cell population (Figure 1). 

The intra tumour cellular variation observed is a result of such 

varied populations. This hypothesis is in line with the 

Darwinian theory of 'natural selection'. According to the 

clonal expansion theory the composition of the tumour that is 

clinically detected will be almost completely different from 

the initial malignant transformation. The tumour will consist 

of a dominant clone along with few suppressed clones and the 

composition is time dependent; that is, if the same tumour is 

detected at a different time point (earlier or later), its' 

composition will not be the same.

Cancer 'stem cell' theory 

The stem cell theory hypothesis has aroused much debate. It 

is important to have a basic knowledge on the arrangement of 

a colonic crypt to understand the stem cell theory. A normal 

colonic crypt contains undifferentiated (pluripotent) stem 

cells at its' base (Figure 2). These cells give rise to 

differentiated colonic epithelial cells with secretory and 

absorbing capabilities. The differentiated cells move toward 

the top of the crypt as they mature (Figure 2). The group of 

Figure 2. The cellular structure of a colonic crypt: a) H&E stained 

normal colon crypt (20X) to demonstrate the complementary regions 

shown in the b) schematic representation. The stem cell niche which 

is inter located with Paneth cells and the migration of differentiated 

epithelial cells to the surface; c)  the histological appearance of a 

normal colonic mucosa in contrast to a d) carcinoma of the colon 

with distorted crypt architecture (scale bar - 500μm).
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the heterogeneity seen in the cell populations in a mature 

tumour is a reflection of what took place at the initial 

transformation process within a single crypt, which resulted 

in several clones of malignant cells (Figure 4). The name ‘big 

bang’ was inspired by its similarity to the widely accepted 

evolution theory of the cosmos. It could be viewed as a 

progression of the transformed clones, and not sweeps, along 

the tumour life cycle. However small sub populations of 

different cells could appear along the life cycle which they 

called 'private mutations'. These clones do not become 

dominant in the mature tumour. The authors used sequencing 

data from single crypts from different sites of tumours and 

also used DNA methylation changes to prove that the 

heterogeneity has evolved from a primary transformation. 

They used a complex mathematical model to work back to the 

origin of the tumour from the available information (10).

The clonal expansion and cancer stem cell model are 

commonly applicable to most solid and haematological 

malignancies. However the 'big bang' model has been 

demonstrated only in relation to CRC. Although researchers 

have been able to demonstrate characteristics of all the above 

biological models occurring within CRCs it is too early to 

fully accept any one theory. Moreover the possibility of a 

combination of these models being present in a single tumour 

has not been excluded. A cancer could in theory have a stem 

cell niche that feeds the tumour with differentiated cells and 

could also demonstrates clonal expansion amongst its 

differentiated cell populations. The appearance of stem cells 

could happen in a big bang model where the 'stemness' is 

acquired at the initiation and remains consistently through out 

the cycle. At present there is a large volume of research taking 

place in this field to accurately explain the tumour evolution. 

Clinical implications of tumour evolution biology

It is common in clinical practice to encounter a wide variety of 

tumour behaviours. The cancer cell heterogeneity may 

explain this differential behaviour of the tumours of similar 

origin. The difference in metastatic potential and recurrence 

of tumours of common origin amongst patients is due to the 

chance appearance of aggressive sub clones with varying 

phenotypes. A colorectal cancer in one patient might not 

metastasize even with local invasion while another patient 

will present with liver metastasis from an early primary 

tumour (14) . The appearance of a sub clone with a tumour cell 

population with reduced adherence, increased vascular 

migration and a potential to re-implant at a distant site could 

occur at an early stage of tumour development giving rise to 

metastasis. The phenomenon of carcinoma of unknown 

primary (CUP) could also be explained using the 'big bang' 

model. A single crypt unit that undergoes malignant 

transformation may harbour a metastatic clone from the 

origin that results in metastasis without a detectable primary 

tumour. 

Another major implication of ITH is in relation to chemo 

resistance. Due to varied mutational landscape in cell 

populations, a varied response to chemotherapy could be 

observed (15) . When the sensitive clones are destroyed by 

therapy, a resistant clone will begin to proliferate at a higher 

rate-giving rise to the phenomenon of chemo resistance. 

Cancer stem cell theory is largely implicated in explaining 

resistance to chemotherapy (16) . Most chemotherapy agents 

that are in clinical use target rapidly replicating cells . They 

are designed to target the DNA and cell cycle regulating 

molecules that ultimately results in the death of the cells (17). 

As cancer stem cells are a slow replicating, non-malignant 

cell population they remain unaffected by these agents. Once 

the bulk of malignant cells are destroyed by chemotherapy 

these stem cells start to produce a new generation of 

malignant cells that can withstand the effect of the drug. 

Figure 3. Hierarchical arrangement of cell populations described in 

the cancer stem cell model. The progenitor cells unequally divide in 

to malignant cells and other mesenchymal cell populations required 

for tumour progression.  

Figure 4. Tumour evolution according to the big-bang model where 

the principle clones are consistent from the origin. Cross sections at 

different time points in the life cycle are comparable as there are no 

clonal sweeps.
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Hence this could explain the secondary resistance that we 

observe in clinical practice. Same hypothesis can be applied 

to incomplete response to radiotherapy, as stem cells do not 

replicate faster.  

Tumour heterogeneity is currently addressed as a spatiotemp-

oral phenomenon (18). The diversity in cell populations 

within a single tumour or between the primary and the secon-

dary is described by spatial heterogeneity. Diversity seen in a 

tumour over time is explained by temporal heterogeneity. 

This implies that in the same patient a primary tumour and 

metastases may demonstrate different sensitivity patterns 

while the sensitivity is also dependent on the lag between 

occurrence and detection. The heterogeneity seen in tumours 

can also affect histopathological diagnosis (6). If biopsies 

from a single region are used to assess the presence of tumour 

markers such as k-RAS the results could be biased, as some 

clones might not have the mutated form. 

Currently cancer management is shifting towards a 

personalized treatment where each patient is assessed and 

prescribed an individual treatment plan based on the biologi-

cal characteristics of their tumours (19). Advent of biological / 

targeted therapy is a part of this transformation. ITH is mostly 

related to biological treatment since the specific molecular 

target might be differentially expressed within a tumour 

rendering it resistant or partially resistant to these agents. 

Proper assessment of the tumour characteristics is therefore of 

utmost important prior to administering these toxic and 

expensive medication which can result in severe side effects 

and a burden on the health system.  

Conclusion

A colorectal cancer is a complex biological entity. It harbours 

cell populations with different genotypic and phenotypic 

characteristics and the behaviour of the tumour is decided by a 

confluence of these. The varied presentation, inconsistent 

response to medication and unpredictable recurrence patterns 

of colorectal cancer can be explained by understanding the 

variability in the biological process. The understanding of the 

exact evolutionary process of colorectal cancer is far from 

complete. The biological phenomenon described by clonal 

expansion, big-bang model and stem cell hypothesis may all 

co-exist within a tumour. It is of relevance that the surgeon is 

updated with the accumulating body of evidence in this area 

of science in order to make more informed collective 

decisions during multi disciplinary management of colorectal 

cancer.

All authors disclose no conflict of interest. The study was conducted 

in accordance with the ethical standards of the relevant institutional 

or national ethics committee and the Helsinki Declaration of 1975, as 

revised in 2000. 
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Abstract

Live donor renal transplantation remains the mainstay of 

renal replacement therapy in most countries, including 

Sri Lanka. The Amsterdam consensus guidelines were 

considered the benchmark in evaluation of live donors and 

used in assessing  donor suitability for over two decades. 

However, recent evidence has cast doubts regarding the 

overall safety of kidney donation warranting a closer look at 

donor evaluation. This review aims to look at current 

available evidence regarding common donor conditions and 

the overall need for extra vigilance in donor evaluation. 

 Introduction

With an ageing global population and a pandemic of diabetes, 

the incidence of End Stage Renal Failure (ESRF) has 

increased steadily across the world. Renal transplantation 

remains the optimal treatment, with the best outcome 

regarding survival and quality of life (1,2). However, the rates 

of deceased organ donation have remained relatively static, 

causing an increasing disparity between the availability of 

organs and numbers awaiting transplantation. 

Available evidence has demonstrated the benefits of Live 

Donor Renal Transplant (LDRT) over Deceased Donor Renal 

Transplants (DDRT), both regarding graft and patient 

survival. The reported 1-year graft and patient survival after 

DDRT is 88% and 95% respectively. The corresponding 

results for LDRT are 94% and 98% respectively, highlighting 

the overall superiority of LDRT in ESRF(3,4). 

Availability of deceased donors, cultural and religious 

attitudes as well as the level of education regarding safety and 

efficacy of LDRT, contributes to the vastly different rates of 

live organ donation in different countries. In Sri Lanka, 80% 

of transplants are LDRT. Hence, the need for an evidence 

based, robust, live donor evaluation protocol is imperative to 

achieve best outcomes while ensuring utmost safety and 

welfare of donors.   

Changing paradigms

Majority of the protocols for live donor evaluation are based 

on the historical Amsterdam Forum Guidelines(5). This was a 

landmark meeting with world experts approaching a 

consensus on the safety and welfare of prospective renal 

donors. According to available data at the time, the 

Amsterdam Forum established the perioperative mortality 

rate associated with live donor nephrectomy to be 0.03%(6). 

It was also emphasized that kidney donation among carefully 

selected healthy donors was safe with no significant increase 

in long-term renal insufficiency or post-donation 

hypertension(7). This served as a benchmark in decision 

making, counselling and consenting for LDRT. However, 

emerging data have shed new light regarding the overall 

safety profile of kidney donation, warranting a revisit of the 

earlier guidelines.

Medical and Psychological evaluation and consenting

All potential organ donors should have an individual 

psychological evaluation to assess their state of mind and 

psychological stability to proceed with organ donation (8,9). 

This should also help in excluding coercion and donation for 

financial gain. Furthermore, all donors should understand that 

they need to proceed voluntarily and may withdraw at any 

time during the evaluation process with no requirement for an 

explanation.

The routine medical evaluation attempts to identify any 

obvious medical conditions that may preclude donation. It 

includes the screening for infections in the donor based on 

absolute contra-indications and regionally prevalent 

infections. (Table-1 and 2)

Donor age

The lower age limit for organ donation is often an arbitrary 

limit depending on the local legal framework. Most countries 

adopt this as either 18 or 21-years . In Sri Lanka, the legal age 

limit for organ donation is 21-years. However, the 

government guideline for altruistic donor ages are 25-years 

(male) and 30-years (female). The higher age limit for female 
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New data have also shown evidence of gestational 

complications among females who have donated and had 

subsequent pregnancies (13). It has demonstrated an 

increased incidence of pregnancy induced hypertension, 

eclampsia and preterm labor (14). Hence the local protocol 

aims to avoid such complications with raising the lower age 

limit for female donors and females who are planning future 

pregnancy. 

Upper age limit

The upper age limit for donation is governed by the overall 

health status. With carefully screened and selected donors 

and age matched recipients, excellent outcomes have been 

achieved even with donors >60 years. There has been no 

significant increase in peri-operative morbidity or mortality 

among such selected older donors (15,16). With the use of 

laparoscopic donor nephrectomy and shorter post-op 

recovery times, the number of older donors accepted for 

donation has increased in Sri Lanka over the past decade. 

Nevertheless, meticulous selection processes are needed to 

select such donors, with emphasis on cardiovascular and 

respiratory functional assessment. This may involve stress 

echocardiograms, myocardial perfusion studies and 

respiratory function tests.

The UNOS database 1994 to 2012, comprising over 250,000 

transplants, compared outcomes from standard criteria 

23

Table-2. Infection screening of donor

Table-1. Routine screening test evaluation of donor

donors is intended to avoid subsequent pregnancy related 

complications following kidney donation. 

Lower age limit

The importance of a stringent lower age limit takes in to 

account the length of life an individual has to live post-

donation, with the possibility of developing medical 

conditions (diabetes, hypertension, obesity and 

immunological disease), that could potentially lead to 

renal insufficiency with time (11). The Organ Procurement 

and Transplantation Network (OPTN) data shows that 

among the previous kidney donors who later developed 

ESRF, majority had donated over 15 years ago (12). 
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deceased donors (SCDD), expanded criteria deceased donor 

(ECDD), and living donors (LD). Transplants from older (>60 

years) LD had significantly lower graft and patient survival 

compared to those from younger LD. Nevertheless, LDRT 

from LD 60-70 years showed better outcomes compared to 

SCDD while all older LD transplants showed better outcomes 

compared to ECDD transplants (17). Donor general health 

condition and renal function rather than the chronological age 

should be the determinant of acceptable threshold for 

donation.

Obesity

Obesity is a proven risk factor for hypertension, diabetes, 

hypercholesterolaemia, Ischemic heart disease IHD, stroke 

and ESRF in the general population (18). Furthermore, 

obesity has been clearly linked to reduced life expectancy 

compared to the non-obese. Retrospective data has shown 

that among obese (BMI >30 kg/m2) donors, 60% would 

develop significant proteinuria (>3g/d) and 30% would 

develop renal insufficiency, 10 years post-donation (19). 

Several retrospective studies have shown a minor but definite 

increase in minor peri-operative complications among obese 

donors. These include increased operative times, increased 

conversion to open nephrectomy and increase of surgical site 

infections. There has been no definite evidence of increased 

donor mortality based on obesity. 

While donation appears safe among the moderately obese 

(BMI 30-35) but otherwise healthy donors, they should be 

advised regarding weight reduction pre-donation and weight 

control post-donation. Those who fall under the very obese 

(BMI >35) category should be discouraged from donation.

Hypertension

Hypertension is a recognized risk factor for chronic kidney 

disease (CKD) and ESRF (20). Hence the donor evaluation 

should aim to identify potential donors with established 

hypertension. The initial clinical assessment could be by 

simple blood pressure measurement on three different 

occasions or by ambulatory blood pressure monitoring 

(ABPM) (21,22). Established hypertension is defined as a 

systolic pressure >140 mmHg and/or diastolic pressure >90 

mmHg. 

Ÿ Individuals with blood pressure >140/90 mmHg by 

ABPM are not acceptable as donors.

Ÿ Individuals with easily controlled hypertension 

(1-2 anti-hypertensives) who are carefully selected 
2(age >50 years, GFR ≥80 mL/min/1.73m , urinary 

albumin <30 mg/day, no signs of end organ damage) 

are a low-risk group and may be acceptable as donors.

Ÿ End-organ damage is detected by screening for left 

ventricular hypertrophy, retinopathy or proteinuria. 

Presence of any one of these precludes donation.

Ÿ Difficult to control hypertension (requiring >2 anti-

hypertensives) are also excluded from donation. 

Nephrolithiasis

The worldwide prevalence of asymptomatic nephrolithiasis 

in the general population varies between 10-12% (23). The 

routine use of CT scan to evaluate potential donors has led to 

increased detection of such asymptomatic nephrolithiasis. 

When evaluating such donors, the lifetime risk of developing 

recurrent stones and possibility of urosepsis and obstructive 

uropathy with renal functional deterioration needs to be 

assessed. 

Symptomatic stone bearers in the general population, carry a 

50% risk of recurrent stones within 5-years (24). Hence, 

donors with current symptomatic nephrolithiasis should be 

precluded from donation. 

Donors with a history of single stone may be considered if:

Ÿ Metabolic screening excludes significant metabolic 

abnormality that increases the risk of recurrent stones 

(hypercalcuria, hyperuricemia, metabolic acidosis, 

hypocitraturia, cystinuria, hyperoxaluria)

Ÿ CT scan shows no evidence of multiple stones, 

nephrocalcinosis 

Ÿ Donors with minor correctable metabolic abnorm-

alities (hypocitratuiria, hypercalciuria) may be 

considered once treated, after careful counselling

Ÿ Donor with asymptomatic current stone/s may be 

considered if:

Ÿ Metabolic screening and CT imaging is negative as 

above

Ÿ Current largest stone is <1.5 cm, potentially removable 

during transplant

Ÿ If more than one stone, they should all be limited to one 

kidney and that kidney should be extracted for donation

The following are contra-indications to donate:

Ÿ Nephrocalcinosis on imaging

Ÿ Multiple bilateral stones

Ÿ Large stones (>1.5 cm)

Ÿ Stone types that have high recurrence rates (cystine, 

struvite stones) 

Small stones (<5 mm) may be safely left behind and 

transplanted with minimal risk. It is likely to be spontane-

ously passed with post-transplant polyuria in the recipient, 

especially if located in the upper or middle calyx. Any larger 

stone or stones in the lower calyx should ideally be extracted 

ex-vivo by flexible ureteroscopy (9).

Diabetes

All prospective donors should have a fasting blood sugar 
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(FBS) or HBA1C assessment in the preliminary workup. A 

FBS of >7 mmol/L (HBA1C >6.5%) indicates established 

diabetes while 6.1-6.9 mmol/L indicates impaired glucose 

tolerance (IGT) and warrants further testing with oral glucose 

tolerance test (OGTT). Prospective donors with additional 

risk factors for type-2 diabetes (family history, obesity, histo-

ry of gestational diabetes, hyperlipidaemia, hypertension) 

should also have a mandatory OGTT. A 2-hour OGTT 

value >11.1 mmol/L indicates established diabetes. 

Established diabetes is considered a contra-indication to 

donation among most centers.  Impaired glucose tolerance is 

a relative contra-indication and may proceed to donation 

provided there are no additional risk factors and there is 

suitable follow-up plan available in the local set-up.

Cardiac assessment

Similar to any major operation, donor nephrectomy requires a 

preliminary cardiac assessment to determine the fitness for 

operation. Furthermore, it also allows evaluation of baseline 

cardiac status and thereby makes assessments regarding the 

possible long-term effects of living with a single kidney.   

All prospective donors should have a detailed clinical 

examination and electrocardiogram as a baseline. A transtho-

racic echocardiogram is recommended to supplement the 

above findings. Currently, there is no evidence of stress 

echocardiograms in all donors, especially those who are at 

low cardiac risk (9,25). 

Donors who are at higher risk (smoking, hyperlipidaemia, 

personal or family history of IHD, low exercise capacity) 

need individualised discussion at the multi-disciplinary 

meeting with contribution from cardiologists. Accordingly, 

further targeted cardiac testing can be done including stress 

echocardiogram and CT coronary calcium scoring. 

Familial diseases

Presence of familial inherited diseases should be excluded 

during live-related renal transplant. It requires a detailed 

family history, pedigree and a high index of suspicion 

regarding subclinical renal disease and extra-renal 

manifestations. This allows to rule out the possibility of 

subclinical disease in the donor which may lead to renal 

insufficiency post-donation. 

Autosomal Dominant Polycystic Kidney Disease (ADPKD)

ADPKD is the commonest familial renal disease resulting in 

ESRF. Where a first-degree family member of a patient is 

being evaluated for donation, extreme care is needed to 

exclude disease in the donor. 

Ultra-sound scan (USS) criteria for diagnosing ADPKD and 

thereby precluding donation include (26);

Ÿ ≥ 3 renal cysts in total (age 15 – 39), 

Ÿ ≥ 2 cysts in each kidney (age 40 – 59),

Ÿ ≥ 4 cysts in each kidney (age ≥60).

A negative USS in those >40 years excludes the disease and is 

safe to proceed with donation. In those aged 20-40, more 

sensitive imaging with CT/MRI is required. CT/MRI 

evidence of >10 cysts is considered positive while <10 cysts is 

used for exclusion of disease. When imaging results are 

equivocal, genetic screening for the ADPKD mutation should 

be performed. Donor Renal Function

The screening test for donor renal function is measurement of 

serum creatinine and estimated Glomerular Filtration Rate 

(eGFR). More accurate functional assessment requires 

24-hour urinary collection and clearance of 51Cr-EDTA 

(or inulin) (9). 

Assessment of split renal function by radio-isotope study 

allows for identification of contribution from each kidney for 

overall function. This is especially useful in the presence of 

significant size discrepancy between kidneys (>10%). 

Considered along with other anatomical factors, the kidney 

with lower GFR is usually selected for donation.   

Normal kidney function and change with aging

The GFR in a healthy individual remains stable up to about 40 

years, after which it shows an age-related decline; 6.6 - 7.7 

mL/min/year in males and females respectively(27). Post-

donation, although the remnant kidney shows a compensatory 

increase in function, it does not match pre-donation GFR. 

Donors have been shown on average to have a GFR loss of 26 

mL/min post-donation, achieving 65-75% of the pre-donation 

GFR(28,29). This information is used in deciding the 

threshold renal function for donation, ensuring the 

prospective donors GFR remains in the lower normal range 

for age.

Earlier donor guidelines were based on the findings that, 

despite a reduced GFR, the incidence of ESRD among donors 

were either similar or even lower than the general population. 

However, newer studies that compared donor outcomes with 

those of matched non-donors who would have otherwise been 

eligible to donate have shed new light in this regard. Muzaale 

and colleagues compared 96,000 donors (mean follow-up 9 

years) with matched healthy controls(30). The risk of ESRD 

was 31/10,000 among donors and 4/10,000 among controls. 

Lifetime risk of ESRD was 90/10,000 (donors), 326/10,000 

(general population), and 14/10,000 (matched non-donor 

controls)(31). Hence although the risk of long-term ESRF is 

not significantly higher than the general population, it is 

higher compared to well-matched non-donor controls 

(Figure-1). This becomes pertinent when considering 

younger donors with greater life-years ahead post-donation. 

Hence the guidelines on the lowest threshold GFR for 

donation are based on donor age. (Table-3)
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Proteinuria

Proteinuria is an independent risk factor for ESRF and 

cardiovascular mortality. Hence, all potential donors require 

accurate assessment and quantification of proteinuria. 

According to Amsterdam guidelines, the threshold for the 

acceptable donation was 24-hour urinary protein excretion of 

<300 mg(32). Although it remains the gold standard, a 

24-hour urinary collection is cumbersome and laden with 

errors. Hence currently recommended alternative tests are 

spot urine assessment for albumin/creatinine ratio (ACR) or 

protein/creatinine ratio (PCR) (9).

Overt proteinuria (ACR >30 mg/mmol, PCR>50 mg/mmol) 

is a marker of future cardiovascular mortality and progression 

to ESRF, considered an absolute contra-indication to donate. 

Moderate proteinuria (ACR 3-30 mg/mmol, PCR 15-50 

mg/mmol) is a relative contra-indication. Benign causes of 

proteinuria (urinary tract infection UTI, febrile illness, 

vigorous exercise, orthostatic proteinuria) need to be 

considered in otherwise healthy donors. If identified, the 

cause needs to be rectified and the test repeated to establish 

complete resolution before donating. In suspected orthostatic 

proteinuria, a sample immediately after waking needs to be 

assessed before donation.

Hematuria

All donors need to have basic urinalysis including at least two 

separate reagent strip tests in the screening stage. Non-visible 

haematuria (NVH)/(microscopic haematuria) has a 

prevalence of up to 20% in the general population(33). 

Persistent NVH hematuria in a donor requires more rigorous 

investigation after excluding benign causes such as infection, 

strenuous exercise and menstruation. 

Further investigation of NVH aims to exclude urological 

disease (calculi, inflammation, carcinoma) and glomerular 

disease. These include urine culture (including tuberculosis), 

cytology and CT imaging. If these are negative, a flexible 

cystoscopy is indicated for all potential donors >40 years(9). 

If still negative and the donor remains committed, a renal 

biopsy is needed to exclude glomerular disease. The presence 

of red cell casts, proteinuria and dysmorphic red cells are 

suggestive of glomerular pathology. A positive glomerular 

disease on biopsy will preclude donation. 

Thin basement membrane disease (TBMD) can be diagnosed 

in 10-50% of patients undergoing biopsy for persistent 

NVH(34). This is considered benign and donors who have 

donated with TBMD have not demonstrated any definite 

progression to ESRF. Nevertheless, such donors should only 

be considered in exceptional circumstances and should be 

educated regarding the limited long-term available data.
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Table-3. Recommended age-specific GFR threshold for donation 

(31)Figure-1.  Risk of ESRF post-donation 

The Sri Lanka Journal of Surgery 2018; 36(2): 22-28



Pyuria

Significant pyuria (>10 white cells/mm3) should be 

investigated, and donation should only proceed if it can be 

attributed to a benign reversible cause and confirmation of 

such after appropriate treatment. Asymptomatic pyuria is 

common in the general population (2.6% of men, 13.9% of 

women)(35,36). The commonest reason is UTI which needs 

to be excluded by urinary culture. 

The most frequent reasons for sterile pyuria include atypical 

infections (fungal, tuberculosis etc.), partially treated UTI, 

calculi, stents, prostatitis etc. In the local set-up with a higher 

prevalence of tuberculosis, genito-urinary tuberculosis 

should be excluded by 3 consecutive early morning samples. 

If no identifiable cause is found for persistent pyuria, it 

warrants renal biopsy to exclude interstitial nephritis or 

pyelonephritis, both of which are contra-indications for 

donation.

Radiologic Evaluation

Contrast CT abdomen including CT angiogram is mandatory 

before donation. This can visualize the renal parenchyma, the 

presence of cysts, calculi, arterial, venous and ureteric 

anatomy. It allows precise characterisation of the anatomy in 

deciding suitability, best operative approach and which 

kidney to harvest for donation etc. 

Kidney donation is contraindicated in the presence of a gross 

parenchymal anomaly, horseshoe kidney, multiple bilateral 

cystic disease or complex septated cyst, angiomyolipoma or 

nephrocalcinosis, multiple bilateral calculi.

Donor Smoking, alcohol and substance abuse 

As for any major surgery, active smoking becomes a risk 

factor for increase peri-operative morbidity. It also becomes 

an added risk factor for those who are obese or hypertensive. 

The Amsterdam forum recommends smoking cessation at 

least 4-weeks before the donation which is the standard 

practice in our programme. Furthermore, these donors should 

be enrolled in smoking cessation clinics for sustained 

abstinence to minimise future risks. 

Donors with a history of regular alcohol use should be 

evaluated to exclude hepatic insufficiency that would 

preclude donation(37). Potential donors who are engaged in 

substance abuse are excluded from donation.

Hypercoagulability

Prospective donors with a history of venous thrombo-

embolism (VTE), family history of thrombophilia or females 

with recurrent miscarriages should have a thrombophilia 

screen. This includes an assessment of protein C and S levels, 

antithrombin III, factor-V Leiden mutation, anti-cardiolipin 

antibody, lupus anticoagulant, prothrombin gene mutation 

and homocysteine levels . History of recurrent VTE or 

positive thrombophilia requiring chronic anticoagulation are 

contraindications for donation. 

Conclusion

Live donors remain the mainstay of renal transplantation in 

most countries including Sri Lanka. While a more 

comprehensive standardized deceased donor program is 

evolving, live donors still far outweigh the deceased donors. 

Although live donation remains safe, meticulous evaluation 

and screening are required to ensure long-term safety and 

well-being of the donor. Furthermore, stringent post-donation 

follow-up with attention to renal function as well as overall 

general medical health will contribute to minimising long-

term risks to such donors.  
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Introduction

Operative (OP) note is an important document, which should 

be recorded immediately after surgery.  Accurate and detailed 

operative notes are important in all surgical specialities, not 

only for patient's safety but also to provide information for 

research, audit, and medico legal purposes (1).

Traditionally, operative notes have been written by one of the 

junior members of the scrubbed team, often supervised by a 

senior surgeon, which considered as an essential part of 

surgical training. The consultant must make sure that trainees 

are capable of writing good and acceptable operation notes. 

De Zoysa, SK De Silva et al conducted a survey in National 

hospital Colombo and concluded that considerable bed head 

tickets (BHT) were lacking adequate descriptions of 

components such as intraoperative findings, tissue added or 

removed and closure These inadequacies have been noted   (2).

in other regions of the world as well (3) and leads to poor post-

operative patient management. Studies have shown 

considerable improvement in the quality of operation notes 

after the introduction of aide memoires, preformats and 

electronic templates (4).

There were no published local or national studies available to 

assess the documentation of surgical operative notes and to 

compare with the standards set by the Royal College of 

Surgeons (5). The aim of this retrospective study was to 

review operative notes in general surgical units in Teaching 

hospital Jaffna to determine completeness. 

Materials and methods

This study was a hospital based retrospective study, 

conducted in all general surgical units in Teaching hospital 

Jaffna. The Data were obtained from BHTs for a 6 month 

period (1st of July 2016 to 30th of December 2016). Ethical 

clearance was obtained from Ethical review committee, 

Faculty of Medicine, University of Jaffna. All elective and 

emergency major surgeries according to BUPA criteria were 

included in this study. We have used systematic sampling 

method with sampling interval of one.

 Two hundred and fifteen operative notes were compared with 

the standards published by Royal College of surgeons in Good 

Key words: Operative notes; major surgeries; operative 

documentation

Abstract

Introduction

Operative (OP) note is an important document, which should 

be recorded immediately after surgery. It should be accurate 

and in detail, for management of the patient and for legal 

purposes. In our contest, it's written by surgical trainees and 

supervised by senior surgeons, which is an important part of 

surgical training.

Materials and methods

We have analysed 215 major surgical OP notes including 

elective and emergency surgeries in general surgical units, 

Teaching Hospital Jaffna, from 1st of July 2016 to 31st of 

December 2016.

Results

All surgeries were performed under general anaesthesia and 

83.3 % (n=179) performed by consultants. 90% of OP notes 

didn't contain time of the surgery, but date of the surgery was 

mentioned in 82.1% (n=195). Details of surgical team were 

mentioned in 98.2%, but details of anaesthetic team 

mentioned in 8.3 %( n=18). Operative diagnosis was missed 

in 48.8% (n=110) of OP notes. Details of closure technique 

was not mentioned in 15.5% and none of the notes contained 

detail of blood loss. Monitoring vital parameters, fluid 

management and pain management were mentioned 78%, 

50%, and 89.9% respectively. Only 6.5% of OP notes were 

signed by the person who has written.

Conclusion and recommendation

Operative notes were incomplete in most cases. Several areas 

were identified for further improvement. Pre-designed 

surgery specific post-operative forms can be used in operating 

theatres to improve documentation of op notes.

An analysis of operative notes in major surgeries at a teaching hospital
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surgical practice 2014 (Figure 1). 

Our data extraction sheet contained two parts, which were 

details of surgery and documentation. These data were 

analysed by SPSS version 21. 

Results

All surgeries were done under general anaesthesia.The 

number of surgeries performed by each category were 

documented as follows: Consultant 179 (83.3%), senior 

registrar 8 (3.5%) and registrar 28 (13.1%). But the person 

documenting these operative details were not identified in 

these operative notes.

Date of the surgery was mentioned in 82 %( n=138) of 

operative notes but only 9% (n=15) documented the time. 

Whether the operation was elective or emergency was 

mentioned in 5.3% (n=12). Name of the surgeon and assistant 

were noted in majority of the operative notes, but the name of 

the anaesthetist was mentioned in 8.3 % (n=18). Operative 

procedures and post-operative instructions were mentioned 

as shown in Figure 2 and 3 respectively.

Estimated blood loss was mentioned only in 2 operative notes 

out of 215.  Only 7.1 %( n=15) were signed by the operating 

surgeon or assistant. .

Discussion

Operative notes are very important document after surgery 

and it should be written in detail for post-operative 

management purposes as well as legal purposes. Inadequacy 

has been noted in many centres including developed countries 

(1,3,6) which leads to poor post-operative patient Figure 1. Essential elements of Operative records

Figure 2. Documented components of operative procedure

Figure 3. Documented components of post-operative instructions
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management and follow up. Many centres have implemented 

different methods to overcome this issue (4,7).

In Sri Lanka most of the operative notes are hand written, 

which are shown to be deficient in some components and can 

lead to misinterpretations by other health care personal (8). 

Except for mentioning emergency or elective nature, name of 

the anesthetist , blood loss and signature of the note writer, 

other components were present in more than 50% of the 

operative notes. Mentioning emergency or elective is 

irrelevant in most of the major surgeries except exploratory 

laparotomies. Name of the anaesthetist is usually documented 

in anaesthetic notes. Blood loss is an important component 

which needs to be mentioned in OP notes for post-operative 

management plans. Signature by the consultant at the bottom 

of op note will make sure the proper information regarding 

surgery and post-operative management is conveyed to the 

BHT, which was missing in most. Our study is comparable to  

findings of  other studies done in Asian and Europe countries, 

though there were some components missing.

There were some limitations in our study. We were unable to 

assess the quality of the details documented in each 

component, which needs more defined systems. Some 

European countries have implemented electronic format for 

documenting operative notes which reduced variability 

between different operation reports for the same procedure 

and increase their content in line with Royal College of 

surgeons of England  recommend-ations. Most hospitals in 

the current local setting do not have computerised patient 

database systems making it difficult to implement electronic 

based operative note systems..

Conclusions and recommendation

Documenting operative notes need to improve further in some 

aspects. We can implement surgery specific pre-designed 

post-operative forms to be filled after the operations, which 

could be attached to the BHTs. There are some drawbacks 

such as, these pre- designed forms are surgery specific but not 

patient specific and also these can be lost easily from BHTs.  

After the implementation of such formats this study need to be 

re-audited to see improvement and sustainability.

All authors disclose no conflict of interest. The study was conducted 

in accordance with the ethical standards of the relevant institutional 

or national ethics committee and the Helsinki Declaration of 1975, as 

revised in 2000. 
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Abstract 

A well- functioning arterio venous fistula (AVF) is an 

essential need in patients with End Stage Renal Failure 

(ESRF). However, due to the lack of suitable veins and central 

venous stenosis, this may not be always possible in the upper 

limb. We present a case series of 10 such patients who 

underwent thigh arterio venous fistulae (TAVF). The initial 

success rate of such TAVF in this series is 71.4%. We believe 

that this is an acceptable result in this cohort of patients and 

also better than having a tunnelled line or a synthetic graft 

which can be associated with higher rates of infection. 

Introduction 

A well-functioning AVF is an essential need for haemodia-

lysis in ESRF Patients. Majority of these patients are started 

on dialysis through temporarily inserted vascular catheters 

which are associated with many complications including 

central venous thrombosis and stenosis. It is best to have an 

upper extremity AVF due to higher long term patency rates 

and lesser morbidity and mortality (1). Certain  complications 

like catheter related blood stream infection may result 

significant morbidity and at times death of the patient. 

However an upper extremity AVF may not be possible in 

many patients due to absence of suitable veins or presence of 

bilateral central venous stenosis. Available treatment options 

for such patients include angioplasty and/or stenting of 

central vein stenosis if these options are not possible.

A thigh Arterio Venous Fistula (TAVF) is the next option. 

A significant number of patients with multiple AVF failures 

and SVC obstructions due to previous dialysis line insertions 

present to our unit. Here we present a series of TAVF created 

in such patients. 
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Methods 

This is a retrospective analysis of patients who underwent 

TAVF at the Teaching Hospital Anuradhapura between 

January 2015 and August 2017). Inclusion criteria were 

patients with failed upper limb AVFs due to SVC obstruction. 

These patients were not suitable for further upper limb fistulae 

due to the presence of SVC obstruction, causing severe arm 

and facial swelling. All patients had previously undergone 

fistulograms and failed attempt at SVC angioplasty. Patients 

were explained regarding the surgery and examined for 

peripheral arterial disease clinically. TAVF were constructed 

under spinal anaesthesia. Patients who were not fit for 

anaesthesia were excluded. Patients who were lost to follow 

up were also excluded. 

In all selected patients AVF was created between the 

Superficial Femoral Artery (SFA) and Long Saphenous Vein 

(LSV). The LSV was mobilised from sapheno-femoral junct-

ion to lower thigh level and was tunnelled subcutaneously in a 

gentle curve orientation. Anastomosis was done to lower SFA 

using 6/0 polypropylene in an end to side manner. Cefuroxime 

1.5g IV was used as perioperative prophylaxis (one dose at 

induction and two more doses post operatively). All patients 

were operated by a single surgeon. No post operatuve 

anticoagulation was given.

32

Figure 1. Illustration showing the configuration of the 

saphenous vein

Outcome of thigh arterio venous fistulae for haemodialysis in end stage 
renal failure 
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Results

A total of 10 patients underwent TAVF during this period. 

One patient was lost to follow up and the remaining 9 were 

included in the analysis. Two patients died during immediate 

post-operative period, one due to myocardial infarction and 

other due to sepsis as a result of surgical site infection. Among 

the 9 included, there were 4 males and 5 females. Mean age 

was 38.2 years. Fistula maturity was assessed clinically and 5 

patients were able to dialyse using the TAVF at  6 weeks. 

Among the other two, one had TAVF thrombosis at 4 weeks 

and the other patient had poor thrill even after 6 weeks. 

Among the successful candidates, one had surgical site 

hematoma which was managed conservatively. However, at 

the end of study period (August 2017) there were only 3 

patients who had functioning TAVF as two patients had died 

due to complications of chronic kidney disease. At our centre, 

the primary success rate of TAVF among patients who 

survived the initial post-operative period was 71.4% and the 

functional success rate in all patients is 55.6% (5/9) with a 

mortality of the procedure of 22%. 

of early evaluation for the need of AVF followed by  repeated 

central venous catheterization results in the accumulation of a 

fair number of patients who have no viable venous access for 

AVF in the upper limbs. Peritoneal dialysis in our local 

regional setting is often impractical in most patients because 

of their poor home environment and lack of family support. In 

such patients, the next option would be a lower extremity 

AVF. 

AV graft arm fistula (synthetic / thigh vein) also is not possible 

if it is definite central vein stenosis. Furthermore, considering 

the infection risk (3) and cost, it is better to offer autogenous 

lower extremity AVFs over synthetic graft AVFs as vascular 

access. The surgical technique used was looped Great 

saphenous vein-femoral artery fistula creation. 

In our series, the primary success rate of TAVF was 71.4% 

among patients who survived the initial post-operative 

period. This is a desirable outcome and is better than tunnelled 

lines and synthetic grafts which are associated with higher 

rate of infection (1). Keeping the greater saphenous vein in a 

gentle curve position rather than loop orientation results in 

easier cannulation. However the factors like pain score, flow 

rate and cannulation difficulties were not assessed in this 

study which will be assessed in follow-up studies.

All authors disclose no conflict of interest. The study was conducted 

in accordance with the ethical standards of the relevant institutional 

or national ethics committee and the Helsinki Declaration of 1975, as 

revised in 2000.
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Table 01. Summary of patients who had TAVF surgery over a period of 32 months. 

Conclusion and Discussion

Haemodialysis through upper limb AVF remains the commo-

nest modality of renal replacement therapy in Sri Lanka (2). It 

is also the gold standard all over the world. However, failure 

Figure 2.  Mature thigh AVF used for dialysis
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Introduction 

Diffuse oesophageal leiomyomatosis is a rare benign disorder 

of the oesophagus which is seen in children and young 

individuals. Oesophageal leiomyomas represents less than 

0.6% of all oesophageal tumours. Symptomatic patients with 

dysphagia require surgical intervention with esophagectomy 

and creation of a Neo esophagus using gastric conduit (1,2). 

Case report

23yr old female in 3rd trimester of her first pregnancy was 

investigated for shortness of breath for 1 month duration. 

Other than the constitutional symptoms of pregnancy she 

didn't have significant upper gastrointestinal symptoms. On 

chest radiography she was found to have a large opacity 

involving the left hemi thorax. She has undergone elective 

caesarean section and contrast enhanced computerized 

tomography scan of the chest and abdomen was done. It was 

revealed to be a mass at posterior mediastinum arising from 

the oesophagus. On orogastroduodenoscopy there were no 

mucosal lesions but external compression of the oesophageal 

lumen from 30cm up to38cm from the incisor tooth was 

noted. Gastro oesophageal junction (G.O.J) was at 38cm from 

incisor tooth and stomach was macroscopically normal. After 

routine pre-operative assessment and optimization she was 

planned for esophagectomy.

Left sided thoraco - laparotomy was done, after peritoneal 

survey oesophageal mobilization was done under direct 

vision with sharp and blunt dissection up to cervical part of the 

oesophagus. There was a large extra luminal mass arising 

from the wall of the oesophagus at G.O.J. 

Stomach mobilization and duodenal kocherisation was done 

for the formation of the neo oesophageal conduit based on 

right gastroepiploic artery. Cervical part of the oesophagus 
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was isolated and mobilized from the left side of the neck. 

Esophagectomy was done and proximal oesophageal end was 

biopsied and sent for frozen sectioning since there were 

submucosal nodules at upper end of the oesophageal cut end.

Oesophageal reconstruction was done with the stomach 

conduit and cervical anastomosis was performed. Naso 

jejunostomy tube was placed for enteral feeding and bilateral 

intercostal drains, abdominal drain and neck drains were 

placed. She had a protracted recovery at the intensive care unit 

complicated by elevated liver enzymes. On post-operative 

day 7 oral contrast study was performed which revealed intact 

cervical anastomosis without leakage. She was gradually 

established with oral feeding. Histopathology revealed 

diffuse oesophageal submucosal leiomyomatosis with large 

leiomyomata at lower end of the oesophagus.

Discussion and conclusion

Diffuse leiomyomatosis of the oesophagus is a rare entity with 

an unknown incidence seen in children and young adults 

which is characterized by multiple submucosal hamartomas 

within oesophageal wall. It is commonly seen in females with 

male to female ratio of 1:1.6 and commonly involves lower 

third of the oesophagus. It usually presents with upper 

34

Figure 1.  Contrast enhanced computed tomography 

(CECT) chest

Mass arising from 

oesophagus

Diffuse oesophageal leiomyomatosis in a young female: 
presenting as a large posterior mediastinal mass
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or achalasia (3). Patients are incidentally diagnosed with 

routine chest X ray while on investigation for  respiratory 

symptoms when it compresses lung parenchyma as a large 

mass occupying the posterior mediastinum as in our case.

Orogastroduodenoscopy, Barium swallow and contrast 

enhanced computerized tomography of the chest and 

abdomen are used to diagnose the condition.

Symptomatic patients with diffuse oesophageal involvement 

should undergo esophagectomy with neo oesophagus 

creation with a gastric conduit. When there is concomitant 

involvement of the stomach with leimyomata, colon or small 

bowel should be used for neo oesophagus creation. Due to the 

benign nature of the condition Patients who have undergone 

surgery has a good long term outcome. Young patients should 

be followed up in long term for renal, ocular and chochlea 

impairment to diagnose Alports syndrome in association with 

this condition. Genetic testing and counselling should be done 

in patients with a positive family history.

All authors disclose no conflict of interest. The study was conducted 

in accordance with the ethical standards of the relevant institutional 

or national ethics committee and the Helsinki Declaration of 1975, as 

revised in 2000.
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gastrointestinal symptoms like dyspepsia, regurgitation and 

progressive dysphagia when it causes luminal compression. 

It has a strong association with Alports syndrome and with 

leiomyomatosis of rest of the gastrointestinal tract and 

genitourinary tract (4). Histopathological analysis reveals 

smooth muscle proliferation with in the muscularis propria of 

the oesophagus results in multiple submucosal leiomyomata 

and they coalesce to form a large mass which occupies the 

posterior mediastinum with external compression of the 

oesophageal lumen. 

Immunohistochemical analysis helps in differentiating the 

condition with gastro intestinal stromal tumours as it shows 

diffuse cytoplasmic immunoreactivity for smooth muscle 

actin (SMA) with no immnunoreactivity for CD117 and 

CD34 markers. In our case SMA was diffusely positive.

A symptomatic patient presents due to compression of the 

oesophageal lumen and may mimic oesophageal carcinoma 
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Learning  Points:

Ÿ Diffuse oesophageal leiomyomatosis is a rare benign disorder of the oesophagus which is seen in children and young 

individuals. 

Ÿ It has a strong association with Alports syndrome and with leiomyomatosis of rest of the gastrointestinal tract and 

genitourinary tract.

Figure 2. Esophagectomy specimen
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CASE REPORT

Use of superior mesenteric vein for renal transplant venous outflow in a 
patient with extensive inferior vena cava thrombosis
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Introduction

The routine vascular anastomosis in renal transplantation is 

performed to the recipient iliac vessels. In paediatric 

recipients (weight <15 kg) and certain re-transplants, venous 

and arterial anastomosis may be performed to the inferior 

vena cava (IVC) and aorta respectively (1,2). Therefore, when 

the common iliac veins (CIV) and IVC are both affected by 

systemic thrombosis, possible venous outflow channels for 

transplantation are limited and challenging. It may often 

result in significant delays or even being denied access to 

transplantation due to technical feasibility as well as potential 

thrombotic complications post-transplant. 

Case report

S.N was a 28-year-old female in end stage renal failure 

(ESRF), with systemic lupus erythematosus and recurrent 

lower limb deep vein thrombosis since adolescence. She was 

on long-term anticoagulation (warfarin) since the age of 16 

and on maintenance haemodialysis (right sided subclavian 

catheter) for 14 months. Her mother (47 years), came forward 

for live donation.

Assessment

Pre-operative duplex imaging of the patient showed an 

occluded left CIV. The right CIV though patent, showed 

monophasic flow with evidence of prior thrombotic disease 

and recanalization. Further imaging with magnetic resonance 

angiography confirmed extensive thrombosis of left CIV and 

infra-hepatic IVC (Figure 1, 2). There was extensive 

collateral formation along the left inferior epigastric, lumbar 

and retroperitoneal veins. The superior mesenteric vein 

(SMV) and portal vein were intact. Although the right CIV 

was patent, it appeared to be draining in to retroperitoneal 

collaterals. The upstream thrombus and complete occlusion 

of the IVC and monophasic flow within the right CIV were 

considered deterrents to successful graft implantation. The 
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patent portal-mesenteric system was considered as a potential 

alternative. Detailed counselling was done for both the donor 

and recipient regarding the possible outcomes and long-term 

benefits of transplantation versus haemodialysis. 

The donor renal angiogram showed two divergent arteries to 

left and a single artery to right kidney. Differential renal 

functions were; Left 53%, right 47%. The right kidney was 

selected for donation. 

The recipient operation

Anticoagulation was changed from warfarin to enoxaparin, 4 

days before surgery. The last dose of enoxaparin was given on 

the eve of surgery, while keeping the patient on graduated 

compression stockings throughout her hospital stay. A 

Midline laparotomy was done, and preliminary vascular 

assessment was performed. The IVC and aorta were exposed 

by medial rotation of the right colon; Cattell-Braasch 

manoeuvre. The IVC and left CIV were occluded with 

palpable hard thrombi and severe inflammation in the peri-

venous tissue. The IVC thrombus extended beyond the 

confluence with native renal veins. The portal and superior 

mesenteric veins were patent and unaffected by thrombotic 

process. This was confirmed by intra-operative on-table 

duplex imaging. 

A right laparoscopic donor nephrectomy was performed in 

conventional fashion. The retrieved kidney was cold perfused 
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Figure 1. Magnetic Resonance Angiogram of the recipient

Figure 2. Extensive collateral formation around occluded 

iliac veins and vena cava
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using histidine-tryptophan-ketogluterate solution in the back-

table. The donor renal artery was short and was reconstructed 

with an extension venous graft (recipient right reversed great 

saphenous vein). The allograft vein was anastomosed to the 

proximal SMV (Figure 3); end-to-side configuration using 

5/0 polypropylene. The reconstructed renal artery was 

anastomosed end-to-side to the aorta also with 5/0 

polypropylene. The total warm ischaemia time was 21 

minutes and cold ischaemia time was 34 minutes. Immediate 

reperfusion was done and showed excellent graft perfusion 

with minimal blood loss or systemic effects on the recipient. 

The ureter was anastomosed to the native right ureter (end-to-

side), over a 5 French ureteric stent using 6/0 polydiaxone 

suture. 

Peri-operative period

The immunosuppression was in keeping with that for a 'low-

immunological risk' transplant, consisting of basiliximab 

induction, tacrolimus, mycophenolate mofetil and predniso-

lone. Prophylactic intravenous antibiotics were continued for 

72 hours after surgery considering the extent of surgical 

dissection. The patient was extubated immediately after 

surgery and was managed in the intensive care isolation unit 

as for a standard transplant recipient. Oral feeding was 

restricted to liquids in the first 24 hours and solids were 

introduced from day-02. Subcutaneous enoxaparin 20 mg 

daily was continued from day-01.

The allograft showed immediate function with satisfactory 

diuresis, achieving normal serum creatinine levels by day-03. 

Warfarin was started at this time (day-03) and was continued 

along with enoxaparin until therapeutic levels were achieved 

(day-07). At this time, enoxaparin was discontinued, and 

warfarin was continued at the same dose. Duplex imaging 

(day-01, day-04), showed excellent graft perfusion and 

venous drainage. She was discharged on day-08 with normal 

graft function (serum creatinine 1.1 mg/dl). 

Post-operative care

Initial post-operative visits showed sustained graft function 

(serum creatinine 0.9-1.1 mg/dl). On day-27, she was 

admitted with elevated serum creatinine, 1.9 mg/dl. Duplex 

scan showed high arterial resistive indices (0.87-0.89) with 

normal venous drainage. The blood tacrolimus level was 9.3 

ng/ml. A biopsy was not performed due to on-going 

anticoagulation and was treated empirically with Methyl-

Prednisolone Pulsing. Graft function returned to normal with 

treatment and has been sustained since. Presently (15 months 

post-operative), she maintains satisfactory graft function 

(Serum creatinine 1.2 mg/dl) and remains in good health.

Discussion 

In the absence of patent iliac veins for allograft venous 

drainage, the alternatives are infra or supra hepatic IVC, 

native renal veins after native nephrectomy or mesentero-

portal veins (3,4). Successful implantation to the portal vein, 

SMV and splenic vein in paediatric recipients with deceased 

donor grafts has been reported with reasonable success in 

small numbers (5). 

We did not use the right CIV due to the extensive upstream 

thrombosis in the IVC and monophasic flow on duplex. 

Extension of the IVC thrombus beyond the confluence with 

renal veins precluded implantation in to the native renal veins. 

The short length of the right donor renal vein did not allow us 

to reach the portal vein, while using the aorta for arterial 

anastomosis. The inferior mesenteric vein although patent, 

appeared too delicate, thin walled and small. Hence it was 

decided to use the larger SMV as the venous outflow. Post-

operative clinical and duplex surveillance did not show any 

impact on graft function, native liver function or portal 

venous flow. 

Conclusion 

Renal transplantation offers the best outcomes for patients in 

ESRF. Thrombosis of IVC and CIV should not be considered 

contra-indications to renal transplantation thereby denying 

such patients the chance for a transplant. While maintaining 

therapeutic anticoagulation to prevent recurrent thrombosis, 

alternate venous drainage routes such as the portal-mesenteric 

system should be explored where feasible. Although deceased 

donor transplants allow extra length of graft vessels to 

perform complex vascular reconstruction, live donor 

transplants are limited by the short length of graft artery and 

vein. Nevertheless, with meticulous planning and care, live 

donor transplants can also be performed for the selected 

individual patients. Available short-term results have shown 

encouraging outcomes with excellent graft function. 
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Figure 3. Schematic diagram of the vascular reconstruction
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Learning  Points:

Ÿ IVC thrombosis and thrombophilias are not a contra-indication for renal transplantation

Ÿ The portal-mesenteric venous system is often spared in systemic thrombotic disease

Ÿ Successful transplantation can be done using the portal-mesenteric system with full anti-coagulation.
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Explicit informed written consent has been obtained from the 

patient regarding the academic publication of this article with 

relevant details. 

All authors disclose no conflict of interest. The study was conducted 

in accordance with the ethical standards of the relevant institutional 

or national ethics committee and the Helsinki Declaration of 1975, as 

revised in 2000.
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A painful neck lump: unusual presentation of prostate carcinoma 
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Introduction

Prostate carcinoma (PCa) is the second most common cancer 

in Sri Lankan males aged above 65 year (1). Though PCa is 

usually identified incidentally yet it can present with lower 

urinary tract symptoms, haematuria or back pain. The 

common sites of PCa metastasis are bones and regional lymph 

nodes but it can also spread to lung, liver and brain. We 

present a case of PCa presenting with a painful neck lump.

Case report

75 year old male patient presented with painful lump over 

right lower neck for one year (Fig.1). This lump was 

progressively increasing in size. It has been painful for the last 

two months.  On direct questioning, he was found to have 

lower urinary tract symptoms for last 6 months. These 

symptoms were also increasing progressively. He had one 

episode of haematuria two months back which resolved 

spontaneously. He lost 5kg weight recently but he had good 

appetite. He had regular bowel habit. In the past he did not 

have diabetes or contact history of tuberculosis.

On examination he was emaciated with BMI of 17kg/m2. 

There were no cervical, axillary or inguinal lymphadeno-

pathy. The lump was lying over the right sterno - clavicular 

joint. It was firm and tender. It was not pulsatile but was 

slightly warm. He had a scaphoid abdomen with no intra 

abdominal masses.  Digital rectal examination revealed an 

irregularly enlarged prostate which was hard in consistency 

with absent medial groove.

His Chest X-ray (Fig – 2A) showed a hyper dense area over 

medial end of clavicle. Ultrasound scan revealed as soft tissue 

lesion which was continues with clavicle and there was no 

cervical lymphadenopathy. His thyroid was normal. His 

abdominal ultrasound scan revealed thickened bladder wall 

with enlarged prostate (200ml) with heterogeneous 

echogenicity. He had residual urine of 150ml without upper 

urinary tract dilatation. PSA was more than 100ng/ml. His 

renal function tests were within normal limits. 

He underwent a trans-rectal biopsy of prostate. Biopsy 

revealed as prostatic acinar adenocarcinoma with a Gleason 

score of 4+4 = 8. There was no perineural or vascular 

invasion. 99m Tc MDP bone scan (Fig-2B) revealed that 

increased tracer uptake in right clavicle. 

He underwent a sub-capsular orchiectomy. After one month 

of surgery we found reduction in the size of neck lump and 

improvement in lower urinary tract symptoms. Currently he is 

followed up at the oncology clinic.
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Figure 1. Lump over medial end of right clavicle

  

Figure 2.  A-  Increased radio opacity of medial end of right 

clavicle.   B - 99m Tc MDP bone scan. He also had multiple 

skeletal metastases over left pubic bone and right inferior 

pubic ramus.
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Discussion

Prostate adenocarcinoma is common in men over the age of 

65 years and it is the second most common malignancy in men 

globally (2). It usually arises from the peripheral zone of the 

prostate whereas the benign prostatic hyperplasia from the 

transitional zone. Most prostate adenocarcinomas are slow 

growing tumours, Prostate adenocarcinomas are asympto-

matic in most and identified incidentally or in autopsy 

specimens. It can present with symptoms of bladder outflow 

obstruction and bone metastasis, but atypical presentations 

also noted such as brain, breast metastasis and generalised 

lymphadenopathy. 

On digital rectal examination PCa feels hard with irregular 

surface and absence of median groove. Rectal mucosa 

becomes immobile if PCa involves rectal wall, but it is rare.

The metastasis from PCa is usually osteoblastic (sclerotic). 

This is because of formation of bone close to metastatic site 

(3). In our patient chest X-ray showed enlarged medial end of 

right clavicle with increased bony density which reveals 

sclerotic metastasis to right clavicle.

Of course it is also possible to have osteolytic bone metastasis 

with PCa (3). 

The prostate biopsy of this patient revealed acinar 

adenocarcinoma which is the commonest type of PCa. Very 

rarely there may be other variants like ductal adenocarcinoma 

which is associated with higher clinicopathological staging 

and poor prognosis. 

 PSA is prostate specific but not PCa specific. Elevated levels 

of PSA could be observed in conditions other than PCa such as 

bacterial prostatitis, acute urinary retention, following 

prostate biopsy etc. PSA levels in the range of 2.5 – 10 ng/ml 

imparts problem in diagnosing PCa. In these situations 

modifications of PSA measurements such as PSA density, 

PSA velocity & Free versus total PSA are utilised to predict 

the possibility of PCa. In the above patient the PSA was 

>100ng/dl which was clearly pointing to the possibility of 

metastatic PCa. 

In the presence of biopsy proven PCa with elevated levels of 

PSA, the investigation of choice for staging the disease is 

bone scan. Technetium 99m-methyl diphosphonate (99mTc 

MDP) is a radioisotope used for bone scans. Technetium 

uptake was increased at right medial end of clavicle 

confirming the metastasis. Also hotspots seen in left pubic 

bone and right inferior pubic ramus.  Rarely a photopaenic 

defect (cold spot) may be visible in bone scans. 

CT or MRI scans are useful to assess the local spread of PCa 

and the state of regional (pelvic) lymphnodes. Staging with 

CT/MRI imaging is mandatory before embarking on radical 

surgical interventions for PCa. 

The aim of treatment of a patient with metastatic PCa is to 

control the disease by androgen blockade. Bilateral 

orchidectomy abolishes the testosterone coming from testis. 

Anti-antrogen drugs, such as flutamide, are competitive 

blockers at receptor level. The total androgen block by LHRH 

agonist is expensive and also risks a flare-up worsening effect 

in the first 14 days of use (5). The PSA level dropped to 

3.5ng/dl after orchidectomy. He is being followed up at the 

oncology clinic with regular PSA assessment.  

All authors disclose no conflict of interest. The study was conducted 

in accordance with the ethical standards of the relevant institutional 

or national ethics committee and the Helsinki Declaration of 1975, as 

revised in 2000.
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Learning  Points:

Ÿ Prostate carcinoma will have to be considered in the differential diagnosis of elderly men presenting with painful neck lump 

especially over bony parts. 

Ÿ The DRE should not be ignored in any elderly man, regardless of the presenting symptoms.
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Introduction

Lymphoma ranks third in the incidence of small bowel 

malignancy, with adenocarcinoma being the commonest (1). 

Anaplastic large cell lymphoma (ALCL) constitutes about 

two percent of adult non-Hodgkin lymphoma and is a subset 

of T cell lymphoma histology.  It has a bimodal age 

distribution with regard to incidence with the first peak in 

adolescence and the second after the sixth decade , with a 

male predominance. Four cases of primary small bowel 

ALCL presenting with perforation have previously been 

reported (1). However, literature regarding metastatic ALCL 

to the small bowel presenting with perforation is scarce. We 

report a case of metastatic ALCL which presented as jejunal 

perforation.

Case report

A 65 year old Malay gentleman presented with fever and 

sudden onset of abdominal pain, most pronounced over the 

epigastrium for two days. He had a history of ALK negative 

anaplastic large cell lymphoma, which was diagnosed 5 

months prior to the presentation. He had completed two 

cycles of chemotherapy with Cyclophosphamide, 

Doxorubicin, Vincristine and Prednisolone (CHOP). He was 

later switched to Chlorambucil + Prednisolone due to 

intolerance. He also suffered from diabetes mellitus and 

hypertension. Examination revealed tenderness over the 

epigastric region with peritonism. Computed Tomography 

(CT) of the abdomen showed fluid in perihepatic, subhepatic 

and pelvic regions with air pockets within. Patient underwent 

an emergency laparotomy with a provisional diagnosis of a 

perforated viscous. Intra operatively, he was found to have a 

jejunal perforation, approximately 25 cm from duodeno-

jejunal flexure with an ulcerative lesion within. There were 

multiple enlarged mesenteric lymph nodes, largest measuring 

3x3 cm. Peritoneal cavity was grossly contaminated with 

succus entericus. A wedge resection with primary 

anastomosis and peritoneal lavage was done. Perioperative 

dissection showed an ulcerative lesion, occupying about 60% 

of the jejunal lumen. Patient was in intensive care for 48 hours 

post-opperatively with respiratory support. He had an unev-

entful perioperative recovery and was discharged home on 

postoperative Day 9. 

Histopathological examination revealed ulcerative exudate 

surrounded by neoplastic lymphoid infiltrates. Hallmark cells 

were also seen; hence the interpretation of ALCL (ALK 

negative) of small bowel with clear proximal and distal 

Site of perforation

Duodenojejunal flexure

Figure 1. Intraoperative image showing the site of perforat-

ion at the mesenteric border of proximal jejunum

Figure 2. Hemotoxylin and eosin staining showing hallmark 

cells

Hallmark cell

The Sri Lanka Journal of Surgery 2018; 36(2): 41-42



42

Learning  Points:

Ÿ To consider spontaneous hollow viscous perforation as a differential in a patient who presents with acute peritonitis

Ÿ In the surgical management of a patient with metastatic small bowel perforation secondary to lymphoma, to perform a 

procedure that subjects the patient to the least surgical stress, individually tailored according to location of perforation and 

extent of peritoneal contamination

margins was made. Unfortunately he passed away 2 weeks 

later due to respiratory failure. 

Discussion

ALCL belongs to a rare group of peripheral T cell lymphoma 

with 4 distinct forms, namely primary systemic ALK+,  

primary systemic ALK-, breast implant associated and 

primary cutaneous ALCL.

The diagnosis is established by histopathological examin-

ation where the 'hallmark cell' is pathognomonic. It has an 

eccentric nucleus, and a prominent, pale Golgi region or a 

paranuclear hof. Systemic ALCL can further be sub classified 

according to the presence or absence of ALK (anaplastic 

lymphoma kinase), which has an impact on the prognosis. 

This report highlights a rare occurrence of a metastatic 

perforation secondary to ALCL, the pathogenesis of this 

complication and the choice of management. 

Presence of gastrointestinal disease plays a huge impact in the 

course and outcome of lymphoma(1).Bowel perforation 

manifests in advanced stage of the disease. Small bowel is the 

commonest region to perforate owing to its relatively thinner 

wall. In this case, the perforation occurred in the jejunum.

The pathogenesis of bowel perforation secondary to 

metastatic carcinoma is consequent to spread of the 

malignant cells to the intramural portion of the bowel. When 

the cells become non-viable, perforation takes place, whereas 

if they remain viable and grow into the lumen, obstruction 

occurs (2).The use of chemotherapy and steroids accelerates 

the process of tumour necrosis with the intestine (3). Even 

though systemic chemotherapy along with steroids had been 

administered to this patient, the histopathology revealed 

ulceration rather than tumour necrosis. Hence, the probable 

pathogenesis of the bowel perforation in this case is 

infiltration of lymphoma cells into the bowel wall through the 

lymphatics. Subsequently, mucosal ulceration ensued, slowly 

increasing in depth combined with increased intraluminal 

pressure leading to focal rupture of bowel.

Although emergency surgery for bowel perforation 

secondary to metastatic lymphoma is inevitable, the outcome 

is generally dismal, as gastrointestinal perforation secondary 

to metastasis from extra-abdominal primary is regarded as a 

terminal event in the course of the disease. Majority of the 

patients succumb to the illness within 6 months of the bowel 

perforation. There is only one report citing a patient who 

survived up to 5 years post bowel resection for a metastatic 

lymphoma (4) .

Keeping this in mind, the best operative course for patients 

with bowel perforation resulting from a metastatic tumor, 

would be a resection of devitalised bowel along with the 

metastatic lesion, and fashioning of an end stoma with a 

mucus fistula (5). This would eliminate the possibility of 

anastomotic leak and the complications associated with it, 

aiming to provide the patient with an acceptable quality of 

life. We adhered to this principle in our case with the 

exception of stoma, due to the proximal location of the 

perforation.

Conclusion

Small bowel perforation secondary to metastatic malignant 

lymphoma is a rare phenomenon. However, it is prudent to 

consider this differential when we approach a patient with 

spontaneous perforation of the hollow viscous. Due to the 

poor survival associated with this condition, the surgical 

management should be one that subjects the patients to the 

least amount of stress which would promote a faster 

perioperative recovery and in turn, a better quality of life. 

All authors disclose no conflict of interest. The study was conducted 

in accordance with the ethical standards of the relevant institutional 

or national ethics committee and the Helsinki Declaration of 1975, as 

revised in 2000.
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Low intensity pulsed ultrasound for bone healing 

Systematic review of literature 

Schandelmaier S, Kaushal A, Lytvyn L, et al.

BMJ 2017 ;356:l656

http;//dx.doi.org./10.1136/bmj.656 

Question

Does low intensity pulsed ultrasound (LIPUS) improve bone 

healing?

Methods

Systematic review and meta analysis of randomised control 

trials comparing LIPUS with sham device or no device was 

compared with patients with fracture or osteotomy. All 

medical databases and trial registries compared until 

November 2016. Two reviewers identified the studies and 

BMJ parallel guidelines committee advised the design and 

interpretation of the review GRADE used to assess quality of 

evidence 

The results and limitations:

26 randomised control trials with median sample size of 30 

(Range 8-501) were included. Compared with control LIPUS 

did not reduce time to return to work or the number of 

subsequent operations.Effects for the outcomes of full weight 

bearing, pain, and days to radiographic healing varied 

substantially between studies.Main evidence applied directly 

to fresh fractures. The applicability of other types of fracture 

or osteotomy is opened to debate 

Conclusion

Based on moderate to high quality evidence mainly from 

studies in patients with fresh fracture LIPUS does not 

improve outcomes patients and fresh with fresh fracture has 

no effect on radiographic bone healing.

Commentary

Hiran Amarasekera

Consultant Orthopaedic Surgeon

Neville Fernando Teaching Hospital 

Malabe, Sri Lanka

In modern society with high energy injuries and extreme 

sports injuries complex fracture patterns are common. In 

sportsman it seem too long once fracture is fixed to await a 

natural healing cycle as demand to return to sport quickly is 

high. Therefore various treatment modalities have been tried 

to enhance fracture healing and LIPUS (Low Intensity Pulsed 

Ultrasound) has been performed as one of the modalities. But 

does it really work? If so what is the evidence?

To answer the question Schandelmaier S, Kaushal A, Lytvyn 

L, et al performed a systematic review of literature as many 

articles have been published in this topic recently. After 

analysing over 26 randomised control trials the authors found 

no evidence of any significant benefit of LIPUS versus 

control mainly over treatment of fresh fractures.

Since this article was published over a year ago a modified 

search update was done by the commentator with a limited 

Google search and did not find any new evidence to show 

otherwise. It seems that we have found an answer to the 

question Does LIPUS improve bone healing? The answer 

appears to be “No” it doesn't.

TA randomized controlled trial comparing autologous

cranioplasty with custom-made titanium cranioplasty

S Honeybul, D A Morrison, K M Ho, C R P Lind and E 

Geelhoed Journal Of Neurosurgery

Apr 2018/Vol. 128/No. Suppl1/pages 81-90

Objective

Autologous bone is usually used to reconstruct skull defects 

following decompressive surgery. However, it is associated 

with a high failure rate due to infection and resorption. The 

aim of this study was to see whether it would be cost-effective 

to use titanium as a primary reconstructive material.

Methods

Sixty-four patients were enrolled and randomized to receive 

either their own bone or a primary titanium cranioplasty. All 

surgical procedures were performed by the senior surgeon. 

Primary and secondary outcome measures were assessed at 1 

year after cranioplasty.

Results

There were no primary infections in either arm of the trial. 

There was one secondary infection of a titanium cranioplasty 

that had replaced a resorbed autologous cranioplasty. In the 

titanium group, no patient was considered to have partial or 

complete cranioplasty failure at 12 months of follow-up (p = 

0.002) and none needed revision (p = 0.053). There were 2 

deaths unrelated to the cranioplasty, one in each arm of the 

trial. Among the 31 patients who had an autologous 
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cranioplasty, 7 patients (22%) had complete resorption of the

autologous bone such that it was deemed a complete failure. 

Partial or complete autologous bone resorption appeared to 

be more common among young patients than older patients 

(32 vs 45 years old, p = 0.013). The total cumulative cost 

between the 2 groups was not significantly different (mean 

difference  A$3281, 95% CI  $-9869 to $3308; p = 0.327).

Conclusions

Primary titanium cranioplasty should be seriously considered 

for young patients who require reconstruction of the skull 

vault following decompressive craniectomy.

Commentary

Dr. Ruvini Abeygunaratne 

Consultant Neurosurgeon, 

Hope Hospital, Manchester, 

Lanka hospitals, Colombo, Sri Lanka. 

This is an important study especially in its relevance to 

developing countries where resources and funding for 

Titanium cranioplasties is scarce. The traditional method of 

storing the removed bone in the patient subcutaneous fat in 

the abdomen maybe making a comeback as it appears that 

there isant a significant increase in the infection rate and 

failure comparing the two. But it is highlighted that as the 

resorption rate is 22% which is a significant factor that needs 

to be taken into consideration and therefore a titanium 

cranioplasty should be seriously considered the first line for 

younger patients. As the storage facilities have improved we 

are now able to preserve autologous bone grafts for a longer 

period of time.

Characterization and Optimal Management of High-risk 

Pancreatic Anastomoses During Pancreatoduode-

nectomy

Ecker, Brett, L., MD; McMillan, Matthew, T., BA; Asbun, 

Horacio et al.

Annals of Surgery: –April 2018 - Volume 267 - Issue 4 - 

p 608616

doi: 10.1097/SLA.0000000000002327

Objective

The aim of this study was to identify the optimal fistula 

mitigation strategy following pancreaticoduodenectomy.

Background

The utility of technical strategies to prevent clinically 

relevant postoperative pancreatic fistula (CR-POPF) 

following pancreatoduodenectomy (PD) may vary by the 

circumstances of the anastomosis. The Fistula Risk Score 

(FRS) identifies a distinct high-risk cohort (FRS 7 to 10) that 

demonstrates substantially worse clinical outcomes. The 

value of various fistula mitigation strategies in these 

particular high-stakes cases has not been previously explored.

Methods

This multinational study included 5323 PDs performed by 62 

surgeons at 17 institutions. Mitigation strategies, including 

both technique related (ie, pancreatogastrostomy reconstruct-

ion; dunking; tissue patches) and the use of adjuvant 

strategies (ie, intraperitoneal drains; anastomotic stents; 

prophylactic octreotide; tissue sealants), were evaluated 

using multivariable regression analysis and propensity score 

matching.

Results

 A total of 522 (9.8%) PDs met high-risk FRS criteria, with an 

observed CR-POPF rate of 29.1%. Pancreatogastrostomy, 

prophylactic octreotide, and omission of externalized stents 

were each associated with an increased rate of CR-POPF (all 

P < 0.001). In a multivariable model accounting for patient, 

surgeon, and institutional characteristics, the use of external 

stents [odds ratio (OR) 0.45, 95% confidence interval (95% 

CI) 0.25–0.81] and the omission of prophylactic octreotide 

(OR 0.49, 95% CI 0.30–0.78) were independently associated 

with decreased CR-POPF occurrence. In the propensity score 

matched cohort, an “optimal” mitigation strategy (ie, 

externalized stent and no prophylactic octreotide) was 

associated with a reduced rate of CR-POPF(13.2% vs 33.5%, 

P < 0.001).

Conclusions

The scenarios identified by the high-risk FRS zone represent 

challenging anastomoses associated with markedly elevated 

rates of fistula. Externalized stents and omission of 

prophylactic octreotide, in the setting of intraperitoneal 

drainage and pancreaticojejunostomy reconstruction, 

provides optimal outcomes.

Commentary

Dr S Sivaganesh MS FRCS PhD

Senior Lecturer & Honorary Consultant Surgeon

Department of  Surgery

University of  Colombo, Sri Lanka

This feature aims to address optimal care of those patients at 

high risk of clinically relevant postoperative pancreatic 

fistulae (CR-POPF), the proverbial Achilles heel of the 

Whipple procedure. It uses the Fistula Risk Score (FRS), a ten 

point validated score predicting risk of developing ISGPF 

(grades B/C) CR-POPF following pancreatoduodenectomy. 

The FRS further validates previous literature on risk factors 
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for pancreatic anastomotic leaks including a soft gland and 

narrow duct.  

The almost 1/3 CR-POPF rates indicated in this study, even 

for this high risk cohort, is high compared to rates observed in 

local tertiary HPB centres. Interestingly, this study appears to 

indicate that conventional measures used to mitigate a CR-

POPF in high risk patients, such as the administration of 

octreotide may in fact paradoxically have a detrimental 

effect.  It also recommends that the use of externalised stents 

to reduce leak rates in this subset of patients. This certainly 

adds new information on the management of this challenging 

group of patients but warrants further investigation.

Hand Infections

John C. Koshy, Bryce Bell

DOI: https://doi.org/10.1016/j.jhsa.2018.05.027

Publication stage: In Press Corrected Proof

Published online: July 15, 2018

Abstract

Infections are common in hand surgery and proper 

management is important to achieve optimal outcomes. 

Although most cases are not urgent, less common, severe 

infections such as flexor tenosynovitis and necrotizing 

fasciitis require urgent identification with both medical and 

surgical management. It is common for diagnoses to be 

missed or delayed because clinical and laboratory indicators 

are often variably present. Delayed identification and 

management can result in poor outcomes with permanent 

deficits. This article will provide a review of hand infections 

with a focus on identifying serious hand infections requiring 

urgent or emergent treatment, and distinguishing these from 

less urgent scenarios.

Commentary

Dr. Gayan Ekanayake

Plastic and Reconstructive Unit

Teaching Hospital, Kurunegala, Sri Lanka. 

Hand infections in Sri Lanka largely goes unnoticed. This 

article in the journal of hand surgery gives guidance how to 

identify and select the cases that needs urgent care. Serious 

infections can be identified with clinical and laboratory 

indicators. However, interpretation of these findings needs 

critical evaluation to provide appropriate weightage.

Tenosynovitis is one of the common deep infections that need 

urgent decompression and irrigation to prevent loss of flexor 

tendons. Similar can be told about necrotizing fasciitis which 

generally ascends along fascial planes. The latter can lead to 

devastating consequences to future hand function  

Although there no single laboratory test capable of detecting 

hand infection using a combination of tests can lead to better 

clinical prediction of the need to intervene early. 
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Erratum

Abstract (Poster) No. 56- Retrospective histopathological analysis of thyroidectomy: a single unit experience

Sri Lanka Journal of Surgery 2018; 36, Issue Supplement S1: 47

The authors’ names should be corrected as:

Dr. S K V Gunasekare, Dr. W S Rathnaweera, Dr. K B Galketiya, Dr. H M R S B Kotakadeniya, Dr. A K B B T B Samarasinghe, 

Dr. S P M Peiris, Dr. E M U J B Ekanayake,  Dr. S Hadiwattage, Dr. A S Samarasinghe

Professorial Surgical Unit, Teaching Hospital, Peradeniya, Sri Lanka
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