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Overview 

Manipal Clinical Journal is a multi-disciplinary, open access journal for circulation among 

the scientific community of Manipal Hospitals and its associated medical fraternity. It will 

be published on a quarterly basis.

It publishes original articles, review articles, case reports, commentaries, letters and 

clinical updates from all clinical and para-clinical departments of MHB. The journal 

intends to cover clinical, technical, ethical and administrative work at MHB and facilitate 

knowledge sharing across all departments. The submitted manuscripts will undergo an 

editorial review and a double-blinded peer-review before publication. 

We have an elite editorial board comprising some of the best of scientific minds in the 

country with whose guidance we wish to expand the scope and visibility of the journal in 

the coming days.

We have taken small steps in this academic journey and wish to seek your contribution 

and support in nurturing the growth of the journal

Intent of the journal:

Provide a platform to publish scientific work, case-reports, opinions and clinical updates 

to clinicians of MHB.

Promote knowledge sharing across departments in the hospital.

Provide visibility to the advanced, novel and innovative work done by the medical 

fraternity of MHB across all departments and associated hospitals.

Policy on ethics: 

The authors must adhere to institutional ethical policies of MHB. Patient consent, 

clearance/ waiver from the ethics committee must be obtained wherever necessary.

Disclaimer: 

The information and opinions published in this journal are the views of the authors and not 

of the journal or its editorial board. The journal shall not be responsible for the accuracy, 

completeness or usefulness of any information provided. Opinions, views and 

recommendations for therapies and treatment are based on the author’s/authors’ 

expertise and knowledge and the publishers or the journal do not accept any legal 

responsibility for any errors or omissions.



Greetings from the Editorial Board! 

Namaste ! 

Dear Readers

We are happy to bring out the first issue of volume 2 of the Manipal Clinical Journal! Here is a 
glimpse of the current issue for you. 

This issue has an interesting review article on a very relevant topic in current clinical practice -
Communication in Health care setting  , an informative Clinical update as a sequel to an article 
published on Uterine artery embolisation in the last issue,  3 well-written original articles on C1-
C2 joint distraction and fusion, Clinical and radiological correlation of adult de-novo degenerative 
scoliosis and Intrauterine red cell transfusions, 7 interesting case reports /case series  from our 
learned clinical team where they have shared their insights and experiences about managing 
challenging cases like a rare presentation of Hoffa fracture, insertion of SEMS-Y stent for 
tracheoesophageal fistula, Transcatheter intervention of dual drainage vertical vein and OS-
ASD, SJS/TEN like presentation in Dermatomyositis, case series on current practices in pain 
management, Left bundle branch area pacing  and management of   multiple magnets ingestion 
in children . The issue also contains a letter to editor from our nursing team on the role of OPD 
Nurse in patient satisfaction. We sincerely thank the authors for their contribution and hope to 
continue this academic journey successfully with their continued support.

I am sure our readers will find the current issue interesting and informative. We await your 
feedback regarding this issue as it will help us in improving the content of the journal. Happy 
reading!

Dr. Ambuja K
Editor-in-chief
Manipal Clinical Journal
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Review Article

Effective communication in Healthcare setting
Author: 
Dr Kshitija Kulkarni
Regional Head, Medical Services (Bengaluru Cluster)
Manipal Hospitals Enterprises Private Limited

BACKGROUND

In this digital era where emotions are communicated through 
emoticons and virtual communication has taken over personal 
interactions, healthcare are settings facing challenges like 
growing expectations of patients from healthcare providers. 
One of the biggest expectations of today’s patients is that they 
should be well-informed regarding their diagnosis, treatment-
plan, cost of treatment, policies, procedures and services of the 
hospital for which a good / effective communication by the 
healthcare provider is the only answer. Patient satisfaction is 
not only linked to the outcome of treatment but also to various 
other factors like hassle free processes and clear 
communication. A good percentage of complaints from 
patients and their attendants arise not because of 
dissatisfaction with treatment or the services provided but due 
to ineffective communication by the healthcare provider. Poor 
internal communication plays a major role in failure of even 
most well laid down processes leading to chaos, inefficiency 
and poor service to patients. 

Is Clinical Competence enough?

Clinical competence requires medical knowledge, Physical 

examination techniques and problem solving skills; which are 
taught and acquired in medical school and with practice. But is 
that enough to be a good physician?

In current times, studies have shown that a Physician’s 
interpersonal and communication skills have a significant 
impact on patient care and correlate with improved healthcare 

1outcomes.  Physician communication is significantly positively 
correlated with patient adherence to treatment and advice. It is 
reported that there is a 19% higher risk of non-adherence 
among patients whose physician communicates poorly than 

2 among patients whose physician communicates well.

So it may be said that if knowledge of medicine, surgical skill 
and clinical acumen are the craft of medical practice, 

3communication skills are the fine arts!

COMMUNICATION IN HEALTH CARE SETTING

Healthcare communication is not limited to ‘Doctor patient’ 
communication but includes the entire gamut of patient 
interactions - with nurses, technicians, dietitians, 
physiotherapists as well as patient care coordinator, billing, 
food service and housekeeping personnel. Healthcare 
Communication also encompasses Communication of health 

MCJ-27-22

ABSTRACT

Healthcare communication is not limited to ‘Doctor-patient’ communication but includes the entire gamut of patient 
interactions - with nurses, technicians, dietitians, physiotherapists as well as patient care coordinator, billing, food service and 
housekeeping personnel. Healthcare communication also encompasses communication of health care providers with other 
health care providers (doctor- doctor, doctor- nurse, doctor - technicians, nurse - housekeeping staff), supporting staff and 
administration and external agencies. Thus good communication among each of these subgroups is essential for sharing 
information accurately and in a timely manner.

Effective Communication has a positive impact on the foundation of quality care and has a direct bearing on the accuracy of 
diagnosis, patient’s acceptance and compliance to treatment, patient satisfaction, patient safety, healthcare team 
satisfaction and thereby reduces the chances of litigations. The process of communication involves a sender, receiver and 
a channel/means of communication. Listening forms an important part of an effective communication

There maybe various hindrances to an effective communication from both the patient end or from the health care provider. 
Most importantly language barriers, lack of empathy by the healthcare provider, lack of information or overload of information 
by patient or environmental barriers like noise, lack of signages and poor network / poor technology in the times where video 
consultations are used widely, lead to poor communication. These can be overcome by making use of simple words instead of 
complex medical terminologies. Use of a language which the patient understands for communication makes the 
receiver(patient/relatives) feel at ease. The communicator may use the services of a translator/interpretor for the same. Using 
appropriate body language with adequate eye contact, smile and gestures help in connecting with the audience/patient and 
analyse their understanding in the communication process. To make the communication effective, it is important to encourage 
participation of the audience(patient/relatives ) and encourage them to ask questions. This also helps the communicator in 
anlalysing how well he was understood and also acts as a feedback from the receiver. The communicator should not hesitate 
to rephrase and summarise his communication if he feels that the receiver has not understood what he intends to 
communicate. Finally respecting the patient’s emotion and understanding their cultural sensitivities goes a long way in 
establishing a good communication. 

Effective communication is of utmost importance when delivering healthcare. Without it, the quality of healthcare would be 
impaired.

Keywords: Communication, Healthcare, Quality.

Corresponding author: 

Dr Kshitija Kulkarni - kshitija.kulkarni@manipalhospitals.com
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Effective communication in Healthcare setting

recipient of the message. The ‘Channel’ of communication is 
the means by which communication occurs, it may be face to 
face as in the OPD consultation room or could be a virtual 
platform in these pandemic times. Other channels of 
communication in hospital settings are telephonic, or through 
email. Medium of communication can be written, pictorial, 
verbal and or nonverbal.

People are using around 35% verbal  communication and 65% 
nonverbal communication in daily life. There are ten types of 
non verbal communication-facial expression, eye contact, 

MCJ-27-22

Fig 1: Process of Communication

gestures, personal appearance, tone and volume (known as 
paralanguage), colour, body language, touch, proxemics and 
SILENCE. 

The process of communication involves sender conveying the 
message so that receiver has understood it and appropriately 
responds to it. The ‘audience’ or the ‘receiver’ could be the 
patient or it could be patient’s relatives. Listening forms an 
important part of an effective  communication.  “Listening” and 
‘Hearing’ are not the same . Listening can be two types – Active 
and Passive. An active listener has to be physically present but 
also mentally and emotionally be fully in the present. Active 
listening involves four components- trying to listen attentively, 
strive to understand, provide feedback and then remember 
what has been said. Techniques of active listening involve 
appropriate body language (bending forward, good eye 
contact, nodding head), asking open ended questions and not 
being judgemental. Passive listening is very commonly 
practised at home when with spouse! The Chinese symbol 
depicted in Figure 2 signifies the importance of  listening in an 
effective communication. It consists of the characters that 
represent-  you, the ear, the eyes, undivided attention and the 
heart. The symbol means – When I listen, I give you ears, my 
eyes, my undivided attention and my heart.

Finally the ‘feedback’ from the receiver is very important and 
critical to ensure that the message   conveyed is the message 
‘understood’ by the receiver. Thus it closes the LOOP.

Fig 2: Chinese Symbol – To Listen

7 C’ s of effective communication

Completeness and Concreteness: Message should contain 
all the facts and provide all necessary& appropriate 
information. It is important to answer all the queries and give 
something extra when desirable.

Correctness and Clarity: It is important to be precise, 
accurate, focussed while relaying all facts and answering all the 
questions. Better to avoid vagueness, technical terms, medical 
jargon in order to avoid the possibility of misinterpretation.

Courtesy and Consideration:  One must exhibit empathy and 
as well as courtesy  and at the same time demonstrate 
confidence.

Conciseness: Best to avoid long explanations and 
unnecessary repetitions.

care providers with other health care providers (doctor- doctor, 
doctor - nurse, doctor – technicians, nurse - housekeeping 
staff), supporting staff and administration and external 
agencies. Thus, good communication among each of these 
subgroups is essential for sharing information accurately and in 
a timely manner.

Studies have shown that at least 60- 70% medical errors occur 
due to poor communication. According to CRICO strategies 
research, poor communication cost US healthcare a whopping 
1.7 billion dollars in malpractice costs and nearly 2000 lives. 
Hence it may be said that an “Effective communication” in a 
healthcare setting adds value not only in terms of patient 
satisfaction but also help organizations save on costs and 
improve operational efficiency. 

What is Effective communication?

Effective communications is not only about conveying a 
message that you want to, but also conveying it in such a way 
that other people understand and respond to it.

Benefits of Effective Communication

Effective Communication has a positive impact on the 
foundation of quality care and has a direct bearing on the 
accuracy of diagnosis, patient’s acceptance and 
compliance to treatment, patient satisfaction, patient 
safety, healthcare team satisfaction and thereby reduces 

4the chances of litigations.

Process of Communication

The process of communication involves a sender, receiver and 
a channel/means of communication (Fig 1) . The ‘Sender’ is the 
one who is trying to convey message and the ‘Receiver’ is the 

AUDIENCENOISE
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Effective communication in Healthcare setting

Barriers to effective communication: 

As enumerated in Table 1 there maybe  various hindrances to 
an effective communication from both the patient end or from 
the health care provider. Most importantly language barriers are 
a deterrent to an effective communication. Use of complex 
medical terminologies by the health care provider which the 
patient does not understand, frequent interruption with phone 
calls, lack of empathy with the patient’s condition, prejudice, 
lack of experience al l  contribute to an ineffective 
communication. It has been studied that on an average, 
physicians interrupted their patients at every 18 seconds in 

5their interview .

The other factors that may hamper effective transference of 
message is the  recipients’ socio-cultural background, literacy, 
education status, relationship with patient/ relatives, readiness 
to accept diagnosis etc. 

The modern day clinician also faces his biggest challenge of 
dealing with a patient who comes with a Google diagnosis and 
information overload ! 

Another important factor that hinders an effective 
communication is “Noise”. Noise can be physical like ringing 
telephone, machine noise. It can be psychological when a 
word/ behaviour have different meanings to different people.

Overcoming barriers of communication:

Barriers to effective communication are surmountable. In the 
words of the former US president Ronald Reagan, “There are 
no constraints on the human mind, no walls around the human 
spirit, no barriers to our progress except those we ourselves 
erect.” Communication barriers maybe overcome by practising 
few simple things like using a language which the patient 
understands or taking the help of an interpretor/ translator  and 
making use of simple words instead of complex medical 
terminologies. Using appropriate body language with adequate 
eye contact, smile and gestures also help in connecting with 

MCJ-27-22

6Table 1: Barriers to effective communication

Health care provider Patient Environment
• Spoken language deficiencies
• Use of multilingual format
• Use of medical jargon
• Unempathetic delivery of bad news
• Frequent interruptions
• Preoccupation with personal matters
• Inexperience or inefficiency
• Prejudice based on diagnosis
• Multiple phone calls/messages

! Google doctor
! Illiteracy
! Superstitions, religious and 

cultural beliefs
! Preconceived notions
! Lack of knowledge
! Information overload

! Waiting periods
! Insufficient signage
! Lack of clear delineation of duties
! Distraction or noise

the audience/patient and analyse their understanding in the 
communication process. To make the communication effective 
it is important to encourage participation from the 
audience(patient/relatives) and encourage them to ask 
questions. This also helps the communicator in anlalysing how 
well he/she  was understood and acts as a feedback from the 
receiver’s end too. As mentioned earlier “Listening” is an 
important part of  communication. Being a good listener is a 
trait of  good communicator. The emphasis should not be on 
just saying things but to listen, understand and be understood. 
Techniques of active listening must be used by the 
communicator promptly. The communicator should not 
hesitate to rephrase and summarise his communication if he 
feels that the receiver has not understood what he intends to 
communicate. Finally respecting the patient’s emotion and 
understanding their cultural sensitivities goes a long way in 
establishing a good communication.

CONCLUSION

In conclusion, effective communication is of utmost 
importance when delivering healthcare. Without it, the quality 
of healthcare would be impaired. Healthcare touches the core 
of human existence, giving it’s practitioners a remarkable 
power and an awesome responsibility. 
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Original Article

C1-C2 joint distraction and fusion: A robust surgical 
technique for Atlanto-axial dislocation (AAD) with 
basilar invagination
Authors: 

1 2 3 4 5Dr Sathwik R Shetty , Dr K.M. Bopanna , Dr Praveen.M.Ganigi , Dr Paritosh Pandey , Dr Khurram Khan .
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Corresponding author: 
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ABSTRACT

Background: Atlantoaxial dislocation (AAD) and Basilar Invagination (BI) are complex craniospinal alignment pathologies with 
significant clinical morbidity at presentation and a potential for life threatening complications. To realign the craniospinal 
complex optimally various  strategies have been employed over the years ranging from, transoral odontoidectomy to 
sublaminar wire fixation and in situ screw fixation with significant morbidity and  sub-optimal outcomes. 

Aim of the study: To study the clinical and radiological outcome in patients with atlanto axial instability undergoing posterior C 1 
lateral mass and C 2 joint distraction and pedicle screw rod fixation. 

Material and Methods: All adult and paediatric patients who were admitted to Manipal Hospital, Bangalore between 10-78 
years of age with  atlantoaxial instability and underwent posterior C 1- C 2 joint distraction and fixation during the study period 
(2016-2021) formed part of the study group. All patients were followed up immediately post operatively and at intervals of  3 
months, 6 months and 1 year. Clinical follow-up was done using the Modified Japanese orthopaedic association (mJOA) score, 
Nurick’s grading for myelopathy and Visual analogue scale (VAS) for pain. Radiological documentation of  bony fusion and 
alignment was done  by X ray CVJ and CT CVJ.

Results: Thirty patients underwent the procedure during the study period. All of our patients had good clinical outcome with a 
statistically significant (p<0.01) improvement in spasticity on both the mJOA and Nurick’s grading. The reduction in neck pain 
on the VAS was also found to be statistically significant. Correction of craniovertebral alignment was noted with, the odontoid 
process receded by a mean of 4.4mm, 3.7mm and 4.5mm from the Chamberlain’s line, Mc Rae’s line and the Mc Gregor’s line 
respectively with a reduction in ADI (Atlanto-dental interval) by a mean of 4.37mm. The change in the post-operative 
craniometric measurements clearly indicated a significant re-alignment of the craniovertebral junction towards baseline. None 
of the patients developed fresh neurological worsening post-surgery, while  2 patients had superficial wound infection and 
another had an occipital pressure sore, all of which were managed conservatively.

Conclusion: C1-C2 Joint distraction-reduction-realignment is a safe and effective option to treat Atlantoaxial dislocation (AAD 
and Basilar invagination (BI). Although this procedure has a steep learning curve, it is biomechanically stable and provides good 
circumferential  decompression of the neural elements by a purely posterior approach.

Key-words: Atlanto-axial dislocation (AAD), Basilar invagination (BI), Craniovertebral junction (CVJ).

INTRODUCTION

The craniovertebral junction (CVJ) is a complex transition zone 
between the skull and the upper cervical spine incorporating 

1the brainstem and spinal cord respectively . Thus any bony 
abnormality at the CVJ involves not only the bony structures 

2,3but also the nervous system encompassed by it . 

The atlantoaxial joint (C1-C2 joint) is characterized by a high 
4degree of mobility and little intrinsic stability . Atlantoaxial 

instability can occur when the ligaments and joints are 
damaged by trauma, inflammation, neoplasm or due to 

5congenital defects . Abnormalities that affect this complex can 
result in cervicomedullary neural compression, vascular 
compromise of the vertebrobasilar system and abnormal CSF 
dynamics.

Historically, multiple techniques have been described for 
decompression and stabilization at the Craniovertebral 
junction (CVJ). These techniques have ranged from a posterior 
cable (sublaminar wires) and bone graft to transoral 
odontoidectomy with occipito cervical fusion. These 
procedures had significant limitations including wound 
breakdown (transoral procedures), high implant failure rates 
(sublaminar wires), restenosis and neural compression due to 
telescoping of the odontoid stump following transoral 
odontoidectomy and occipitocervical fusion. (Fig. 1)

C1-C2 Joint distraction and fusion was first described by 
6,7,8Dr Atul Goel  (Neurosurgeon from Mumbai, India). He 

provided a fresh perspective and shifted the focus of the 
pathology from the median C1-C2 joint to the lateral C1-C2 

9joints. Harms et al  subsequently reported a modification of the 

MCJ-19-22
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Atlantoaxial joint distraction and fusion.

Goel technique. The Harms-Goel technique has largely 
become the standard of treatment for Atlanto-axial instability 
and it involves manipulating and distracting the lateral C1-C2 
joints using joint spacers followed by stabilization using C1 
lateral mass screws and C2 pedicle screws connected by rods. 

We have been performing the procedure of C1-C2 joint 
distraction and fusion at Manipal Hospital, Bangalore for the 
last 14 years. We studied the clinical and radiological outcome 
in patients with complex craniovertebral junction anomalies in 
our most recent patients ( over the last 6 years). 

AIM OF THE STUDY

To study the clinical and radiological outcome in patients with 
atlanto axial instability undergoing posterior C 1 lateral mass 
and C 2 joint distraction and pedicle screw rod fixation.

MATERIALS AND METHODS

This is a prospective study carried out in the Department of 
Neurosurgery, Manipal Hospital, Bangalore. All adult and 
paediatric patients between 10-78 years of age with  
atlantoaxial instability and underwent posterior C 1 lateral mass 
and C 2 pedicle screws fixation during the study period (2016-
2021) formed part of the study group. Patients with atlantoaxial 
instability arising from trauma, rheumatoid arthritis and also 
congenital AAD were included in the study. Radiological 
evidence of atlanto-dental Interval (ADI) of >3mm was 
considered mandatory for  inclusion in the study. Patients with 
concomitant thoracic  kyphosis and  active pyogenic infection 
were excluded.

A detailed history of symptoms, demographic analysis, clinical 
and radiological assessment. were documented in all patients 
operated for atlantoaxial (C1-C2) stabilization. A detailed 
systemic and neurological examination of all the patients was 
done and recorded. Imaging included  X-ray CVJ (neutral, 
flexion & extension views), CT CVJ with 2 and 3D 
reconstruction, CT Angiogram and MRI CVJ. The anatomic 
characteristics of craniovertebral junction, presence of ventral 
or dorsal compression and atlantoaxial stability were assessed 
and recorded. 

Following clinical optimization, patients were operated under 
GA in prone position. Head was placed on horse shoe and 
cervical traction applied with Gardner-Wells tongs. Midline skin 
incision made from inion to C4 and underlying tissues 
separated subperiosteally. The dense venous plexus between 
C1-C2 which can pose a significant challenge and can be the 
source of torrential bleeding needs to isolated, coagulated and 

cut. The C2 ganglion is mobilised or cut bilaterally to expose the 
lateral C1-C2 joints. The C1-C2 articular surfaces are prepped 
under magnification. C1 lateral mass and C2 pedicle or pars 
screws placed under fluoroscopic guidance taking care to avoid 
the vertebral artery and the spinal canal. C1-C2 joints 
manipulated and a controlled distraction of the C1-C2 joints 
achieved. Joint distraction maintained with spacers. Rods fixed 
after fluoroscopic confirmation of optimal CVJ re-alignment. 
Hemostasis confirmed. Wound closed in layers. 

All post-operative events including neurological change, 
infections, pain (VAS) were recorded. All patients were followed 
up immediately post operatively and at intervals of 3 months, 6 
months and 1 year. Follow up was done clinically and 
documented using the Modified Japanese orthopaedic 
association (mJOA) score, Nurick’s grading for myelopathy, 
Visual analogue scale (VAS) for pain and radiological 
documentation of bony fusion and alignment by X ray CVJ , CT 
CVJ and MRI CVJ. 

Statistical Analysis: Data was entered into Microsoft excel 
data sheet and was analysed using SPSS 22 version software. 
Categorical data was represented in the form of Frequencies 
and proportions. 

Chi-square test or Fischer’s exact test (for 2x2 tables only) was 
used as test of significance for qualitative data. 

Mc Nemar’s test was used as test of significance for paired 
qualitative data. Continuous data was represented as mean and 
standard deviation. 

Paired t test is the test of significance for paired data such as 
pre op vs postop for quantitative data. 

Graphical representation of data: MS Excel and MS word was 
used to obtain various types of graphs such as bar diagram, Pie 
diagram. p value: (Probability that the result is true) of <0.05 
was considered as statistically significant after assuming all the 
rules of statistical tests. 

Statistical software:  MS Excel, SPSS version 22 (IBM SPSS 
Statistics, Somers NY, USA) was used to analyse data.

 RESULTS

There were 30 patients who underwent C1-C2 joint distraction 
and fusion in the study period out of which 66.7% (n=20) were 
males. Traumatic cases accounted for 56.67% (n=17) patients, 
whereas 23.3% (n=7) patients were those with congenital 
causes, 13.3%(n= 4) patients were Rheumatoid arthritis related 
and 6.6% (n=2) were Tuberculosis related. 

Six patients had fixed AAD and 24 patients had reducible AAD. 
The duration of symptoms ranged from 24hrs to 60months 
(mean 8.1months).  

Patients were followed up for a year post-operatively. Overall, 
the patients had a good clinical outcome as illustrated in 
Table 1.  None of the patients developed fresh neurological 
deficits post-surgery. 

There were no implant failures. Two patients with superficial 
wound infections were treated with appropriate antibiotics. One 
patient developed an occipital pressure sore which was 
managed conservatively.

MCJ-19-22
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Fig 1 : Complications of prior procedures. (A) Breakage of 
sublaminar wires (B) Telescoping of odontoid stump in a transoral 
odontoidectomy patient with occipitocervical fusion.
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Clinical outcome: 

The clinical outcomes were measured by comparing Modified 
Japanese Orthopaedic Association Score(mJOA) , Nurick’s 
grading for myelopathy, Visual Analog scale (VAS) for pain and 
Craniometric measurements both pre and post-operatively.

Myelopathy: 

Myelopathy was assessed based on the Modified Japanese 
Orthopaedic Association Score and Nurick’s grading. Pre-
operatively, 16.7%(n=5), 46.7%(n=14) and 26.7%(n=8) of the 
patients had mild, moderate and severe myelopathy 
respectively as per the mJOA score. Three patients (10%) did 
not have myelopathy at presentation. Post-operatively  , there 
was  significant improvement in myelopathy in 83.3 %(n=25) 
patients , no change in the state of myelopathy in 13.3%  (n=4) 
patients   and slight improvement in 3.3 % (n=1)patients.

mJOA score :

There was statistically significant difference between pre-
operatively  and 3month post-operatively score with sustained 
improvement at 1 year follow-up as shown in Table 2 and 
Figure 2.

Nurick’s grading :

There was statistically significant difference between pre-
operative and post-operative  Nurick grading at 3 months, 6 
months and 1 year with a significant p value of < 0.01 as shown 
in Table 3 and Fig 3.

MCJ-19-22
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Table 1: Comparison of Clinical signs and symptoms  in 
patients pre and post-operatively

Table 2 : Comparison of Modified Japanese orthopaedic association 
score pre-op and post-op

Fig 2: Pre-operative and Post-operative mJOA score (Mean)

Table 3 : Comparison of Nurick grading pre-operatively  and post-
operatively

Fig 3: Pre-operative and Post-opeartive Nurick’s grade (Mean)

PAIN 

There was statistically significant difference between pre-op 
and post op 3 months, 6 months and 1 year visual Analog scale 
(VAS) with a significant p value < 0.01 as shown in Figure 4.

Craniometric measurements:

The odontoid process receded by a mean of 4.4mm from the 
Chamberlain’s line, 3.7mm from Mc Rae’s line and 4.5 mm from 
the Mc Gregor’s line. ADI reduced by a mean of 4.37mm. There 
was a statistically significant difference (p value <0.01) between 
pre-operative and post-operative craniometric measurements  
with respect to Atlanto-dental interval, Chamberlain’s line, 

CLINICAL FEATURES NUMBER OF 
PATIENTS

PRE-OP POST-OP

NECK PAIN 25 SUBSIDED IN ALL PATIENTS

TORTICOLLIS 4 NEAR COMPLETE CORRECTION

RESPIRATORY 
INSUFFICIENCY 3 IMPROVED IN ALL PATIENTS

LOWER CRANIAL NERVE 
DYSFUNCTION 3 IMPROVED IN 2 PATIENTS

GRADE OF MYELOPATHY
NORMAL
MILD
MODERATE
SEVERE

3
5
14
8

NORMAL
IMPROVED
IMPROVED IN 13 PATIENTS
IMPROVED IN 6 PATIENTS
(NO CHANGE IN 3 PATIENTS)

BLADDER INVOLVEMENT 8 COMPLETE IMPROVEMENT IN 
6 PATIENTS

PARAESTHESIA
UPPER LIMB 
PARAESTHESIA
LOWER LIMB 
PARAESTHESIA

15
13

IMPROVED IN 9 PATIENTS
IMPROVED IN 12 PATIENTS
(MILD SENSORY DISTURBANCES 
PERSISTED IN 6 PATIENTS AND 1 
PATIENT CONTINUED TO HAVE  
SEVERE  SENSORY LOSS)

Mean St. Deviation P value

Pre-op 12.63 4.173 <0.01

3 months post-op 14.27 3.493

Mean St. Deviation P value

3 months post-op 14.27 3.493 <0.01

6 months post-op 15.47 3.037

Mean St. Deviation P value

6 months post-op 15.47 3.037 <0.01

1-year post-op 15.93 2.572

Mean St. Deviation P value
Pre-op 2.67 1.295 <0.01
3 months post-op 1.63 1.351

Mean St. Deviation P value
3 months post-op 1.63 1.351 <0.01
6 months post-op 1.37 1.377

Mean St. Deviation P value
6 months post-op 1.37 1.377 <0.01

1-year post-op 1.10 1.398
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Fig 4 : Pre-operative and Post-operative VAS (Mean)

Wackenheim clivus canal line, Mc Rae's line and Mc Gregor's line. (Fig 
5, Table 4). Representative  CT images of a patient have been illustrated 
in Fig 6-8.

Fig 5: Illustration of lateral craniometric lines

Table 4 :  Pre-operative and Post-operative 
Craniometric measurements

Fig 6: Reduction in Atlanto-Dental Interval (ADI)

Fig 7: Reduction of Basilar Invagination with the odontoid process 
(dens) (white arrow) well below the Mc Rae’s line

Fig 8 : Reduction of Basilar Invagination with the odontoid process 
(dens) (white arrow)  below the Wackenheim clivus canal line

DISCUSSION

Atlanto-axial instability is a serious life threatening condition 
which can occur due to a bony or ligamentous disruption at the 
atlanto axial joint and can be either due to a  congenital 
anomaly, trauma, or an inflammatory pathology such as 

10rheumatoid arthritis and tuberculosis . The presentation varies 
from progressive myelopathy, radiculopathy, lower cranial 
nerve dysfunction, or deformities of the craniocervical region. 
Any disruption of the atlanto axial joint needs surgical attention 
with the aim of atlanto axial fusion surgery  to restore normal 
alignment, to ensure adequate decompression, and to achieve 
structural stability. The atlantoaxial complex, bearing the weight 
of the head and the atlantoaxial joint, generates most of the 

11rotation of the head and neck . Because of the high multiplanar 
mobility of the occiput-C1-C2 motion segment, fusion rates at 
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this level is challenging with substantially lower than those 
achieved at the sub axial spine. The aim of treatment of 
atlantoaxial instability is to achieve a solid fusion between C1 
and C2, virtually eliminating any motion between them. This is 
expected to relieve the neck pain and avoid the risk of further 
neurological deficit at the expense of variably restricted neck 
rotation.

Myelopathy was the most common presenting feature in our 
patients. Following surgery the improvement in myelopathy 
was ongoing with maximal improvement noted by 6 months 
post-operatively. The extent to which myelopathy improves 
post-surgery depends on the duration of the symptom and the 
presence of structural neural damage as seen in the spinal cord 
on MRI. On pre-operative MRI which was done in all of our 
patients. Syrinx was noted in 3.3%, T2 cord signal changes in 
20% and cord compression was noted in 86.7%. Prior 
studies¹²,¹³ noted that T2 signal hyperintensity was associated 
with poor neurologic outcome in patients with cervical 
spondylotic myelopathy. We repeated an MRI in patients in 
which there was no clinical improvement  post-surgery and 
noted a persistent non resolved T1/T2 signal intensity change 
in this subgroup of patients highlighting the fact that these 
changes represents chronic compression and irreversible 
myelopathic changes. In our study, the overall improvement in 
myelopathy was 86.7 % and no new neurological change was 
seen in 13.3% of the patients at 1 year follow up.

Types of Atlantoaxial fusion Techniques : 

Several types of atlantoaxial fusion techniques have been 
described over the years from the earliest no-screw fusion 
(Gallie, Brooks, and Sonntag) to the two screws fusion 
(transarticular technique of Magerl and Seemann) and four 
screws technique (Goel and Harms) with its variations. 

The no screw techniques have been used for decades and are 
technically simple to perform but with high non fusion rates, 
neurological complications and biomechanical weakness. The 
two screws technique (transarticular screws) is associated with 
a risk of vertebral artery injury higher than other techniques. The 
four-screw technique (C1 lateral mass and C2 pedicle screw) 
which was introduced by Goel and Laheri and then modified by 
Harms and Melcher with the use of polyaxial screws and rods 
instead of plates has reached a similar popularity being simpler, 
with much lower risk of vertebral artery injury and higher fusion 

14-16rate 100% . 
6-8Harms Goel  technique of C1-C2 joint distraction and fusion 

using C1 lateral mass and C2 pedicle screw (Fig.8 &9 ) has 
obviated the need for anterior decompression (transoral 
odontoidectomy). This technique shifted the focus of the 
pathology from the median atlantoaxial joint (between the dens 
and anterior arch of atlas) and is directed at correcting the 
subluxation and instability at the lateral C1-C2 joints which is 
now considered the primary pathology in these patients. It 
involves manipulating the lateral C1-C2 joint thereby relieving 
the anterior compression from a posterior approach. 

This realignment of atlas and axis vertebrae with fixation has a 
6-8 17-20reported 100% fusion rates . Multiple subsequent studies  

have shown this procedure to be reliable with excellent fusion 
rates. We achieved bony fusion in all (100%) of our patients 

along with a statistically significant improvement both in 
neurological and radiological outcomes. The challenge with 
this technique lies in effectively restoring a normal 
craniovertebral alignment, controlling bleeding from the large 
C1-C2 venous plexus, avoiding injury to the vertebral artery 
laterally and the spinal cord medially. Further, this technique 
may need to be individualised based on the peculiar osseous 
anatomy often encountered intra-operatively especially in 
congenital AADs. Some patients with hypoplastic posterior 
elements would require a longer construct involving the occiput 
and the sub axial cervical spine - Occipitocervical fusion.  
Fig.9&10 shows the intra-operative and post-operative images 
of this technique.

Fig 9: Intra-operative pictures. 
A. Fluoroscopic image : Lateral view. C1 Lateral mass and C2 
Pedicle screws with joint spacers (white arrow). 
B. Intra-op picture of C1-C2 construct with joint spacers (white 
arrows) between C1-C2.

Fig 10: Post-op CT scan images. 

A. C1 Lateral mass screws. 

B. Showing C1 lateral mass, C2 pedicle screws and C1-C2 joint spacer. 

C&D. Comparison of pre-op and post-op CT scan showing severe 
stenosis at CVJ (C) and adequate decompression (D) (white arrows).
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C2 Laminar screws: 

It’s an alternative technique to C2 pedicle screw fixation, 
especially in patients with pedicle deformity of C2 and in 
patients with unilateral occlusion of vertebral  artery (Fig 11). 

Fig 11: C2 Laminar screws

CONCLUSION 

This study reiterates the effectiveness of joint distraction, 
reduction and fusion in basilar invagination with both fixed and 
reducible AAD. Although this procedure has a steep learning 
curve, with thorough pre-operative planning and meticulous 
operative technique it provides good anterior decompression 
of the neural elements by a purely posterior approach. It is 
biomechanically stable and works towards restoring the normal 
C1-C2 height. Technique needs to be ‘individualized’, based on 
the anatomy which can be highly variable.

C1-C2 Joint distraction-reduction-realignment is a safe and 
effective option to treat Atlantoaxial instability and Basilar 
invagination.                                                     
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Fig 12: DCER technique. 

Used in cases with C1 assimilation.

A&B – Comparison of pre-op(A) and post-op(B) CT scan showing a 
reduction in basilar invagination and widening of the space at the CVJ.

C – Pre-op CT scan showing the occiput-C2 pseudo joint (white arrow)

D- Post-op CT scan with occipito-cervical construct with spacer at the 
occiput-C2 pseudo joint.

Modifications

Distraction-Compression-Extension-Reduction (DCER) 
technique :

Recently, in patients with occipitalised C1 arch (C1 posterior 
arch fused to the occiput) presenting with moderate to severe 
basilar invagination, DCER (Distraction-Compression-

21,22Extension-Reduction) technique  has been found to be 
useful in both reducing the basilar invagination and correcting 
the cervical hyper-lordosis seen in these patients. Although we 
have not included this sub-group of patients in this study, we 
have used this technique (Fig.11) successfully and with good 
neurological outcome in patients with complex CVJ anomalies.

A B

C D
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ABSTRACT

Background: Adult de-novo degenerative scoliosis is highly under-estimated in most clinical settings by virtue of challenges in 
taking good quality full-length standing spine radiographs. Moreover, there has been limited literature regarding correlation of 
radiographic appearance and clinical symptoms which would be probably useful for decision making and surgical planning. 
Hence we studied the correlation of radiographic measures with patient based quality of life and health status assessments in 
adult de-novo degenerative scoliosis.

Objective: Evaluate radiographic parameters in symptomatic patients with de-novo degenerative scoliosis and to correlate 
them with clinical symptoms, Physical and mental health.

Methods: We conducted a prospective study between Jan to Dec 2014 on 5425 patients attending out-patient tertiary care 
spinal care unit. Out of 117, 101 patients with adult thoraco-lumbar or lumbar scoliosis > 10°, symptomatic for more than 3 
months and having complete clinical and radiograph data were included in the study. All patients had complete clinical 
assessment which included self-reported Visual Analog Scale (VAS), Oswestry Disability Index (ODI), Health Related Quality Of 
Life (HRQOL) by SF-36 and SRS-30 scores. Radiographic evaluation was done by full-length whole spine standing 
anteroposterior and lateral view spinal radiographs.

Results: Lumbar lordosis showed significant positive correlation with respect to ODI (P = 0.002, r =0.307) and SRS functional 
scores (P = 0.004, r =0.389). Lateral olisthesis showed positive correlation with VAS leg pain (P = 0.008, r =0.356), ODI (P = 
0.016, r =0.303), SF-36 mental component (P = 0.007, r =0.363) and SRS mental health scores (P = 0.049, r =0.269) than 
anteroposterior listhesis. 

The sagittal C7 plumb line offset correlated well with respect to ODI (P = 0.030, r =0.458), SF-36 physical component (P = 0.020, 
r =0.426), SRS function (P = 0.031, r =0.358) and SRS pain scores (P = 0.010, r =0.326) than coronal C7 plumb line offset. Out of 
71 patients with sagittal imbalance, 32 patients with positive sagittal imbalance more than 50mm (>5cm) (ODI = 48.63%, 
SF_PCS = 31.9, SRS pain = 3.07 and SRS function = 2.96) showed more pain and disability than 39 patients with less than 
50mm (ODI = 42.41%, SF_PCS = 34.6, SRS pain = 3.32 and SRS function = 3.14).

In the pelvic parameters, pelvic tilt is the single most important parameter which correlates with ODI (P = 0.001, r =0.323) and 
SF-36 physical component scores (P = 0.014, r =0.244). Frontal Cobb angle, curve location, coronal C7 plumb line offset, 
thoracic kyphosis, anteroposterior listhesis, pelvic incidence  and sacral slope does not showed any correlation in our study.

Conclusion:Patients with reduced lumbar lordosis and sagittal imbalance resulted in significant pain and disability. Patients 
with lateral olisthesis correlated well with significant disability and mental health problems. Positive sagittal balance is the single 
most important predictor of clinical symptoms in adult scoliosis. There is a strong correlation in pelvic positioning and function 
with respect to the pelvic tilt and the spine. Better understanding of this relation may lead to improved diagnosis of de-novo 
degenerative spine diseases and a better strategy of treatment.

Key-words: Adult de-novo, Degenerative Scoliosis, Clinical, Radiological, Correlation. 

Abbreviations: Visual Analog Scale (VAS),  Oswestry Disability Index (ODI), Health Related Quality Of Life (HRQOL) ,Short 
Form-36 Physical Component Summary (SF-36_PCS),  SF-36_MCS, SRS-30 functional scores, SRS-30 mental health, 
SRS-30 self-image scores.

INTRODUCTION

Adult de-novo degenerative scoliosis is usually lumbar and it 
presents in 4th-5th decade with chronic back pain, 
neurological symptoms in lower limbs and functional 

[1]disability . The overall prevalence of adult scoliosis has been 

[2]reported to range from 1.4% to 20% in the elderly population . 
[3]The prevalence of scoliosis in people over 50-years is 6% . 

Prevalence of scoliosis in a healthy adult population with an 
[4]average age of 70.5 years is 68% . With increasing age, 
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combination of disc degeneration, facet arthritis, collapse and 
wedging of the disc spaces leads focal and global spinal 
imbalance. 

Demographic shifts with significant expansion of an elderly 
population concerns not only life expectancy but also the 
overall quality of life. An additional health care concern was the 
cost incurred in growing elderly population, particularly when 

[5]independent living becomes compromised . Hence, the 
evaluation and clinical management of adult de-novo 
degenerative scoliosis patients has become increasingly 
important.

Adult de-novo degenerative scoliosis is highly under-estimated 
in most clinical settings by virtue of challenges in taking good 
quality full-length standing spine radiographs. Surgical 
decision making is very difficult in adult de-novo degenerative 
scoliosis. The effect of spinal deformity on overall health status 
is variable and difficult to predict based on radiographic 
measures of deformity alone. Moreover, there are limited 
studies on correlation of radiographic appearance and clinical 
symptoms which would  probably be useful for decision 
making and surgical planning. Hence we studied the correlation 
of radiographic measures with patient based quality of life and 
health status assessments in adult de-novo degenerative 
scoliosis. 

AIM AND OBJECTIVE

We aimed to prospectively analyze consecutive adult patients 
presenting with chronic low back pain and were detected to 
have spinal deformity on regular lumbar spine radiographs with 
additional radiological parameters in full-length standing whole 
spine radiographs. 

Our objective was to evaluate radiographic parameters in 
symptomatic patients with de-novo degenerative scoliosis and 
to correlate them with clinical symptoms, Physical and mental 
health.

MATERIALS AND METHODS

Study design: Prospective hospital based study.

We conducted a prospective study between Jan to Dec 2014 
on 5425 patients attending out-patient tertiary care spinal care 
unit. Of the total, 63% of elderly patients (age >50 years) 
presented with low back ache. There were 117 patients with 
adult de-novo degenerative scoliosis with an incidence of 3.4% 
in the study.  We excluded 16 patients (4 with revision spine 
surgeries, 2 with osteoporotic fractures, 4 with thoracic 
degenerative scoliosis and 6 with inadequate radiographs) and 
the remaining 101 patients formed the study population. 
Remaining 101 patients with adult thoraco-lumbar or lumbar 
scoliosis > 10°, symptomatic for more than 3 months and 
having complete clinical and radiograph data were included in 
the study. 

All patients had complete clinical assessment which included 
self-reported Visual Analog Scale (VAS), Oswestry Disability 
Index (ODI), Health Related Quality Of Life (HRQOL) by Short 
form-36(SF-36) and Scoliosis Research Society-30 (SRS-30) 
scores. Visual Analog Scale (VAS) and SRS-30 scores were 
applied to evaluate the severity of pain. Functional disability 
was assessed using Oswestry Disability Index (ODI), Short 

Form-36 Physical Component Summary (SF-36_PCS) and 
SRS-30 functional scores. Mental health status was assessed 
by SF-36_MCS, SRS-30 mental health and SRS-30 self -image 
scores.  Radiographic evaluation was done by full-length whole 
spine standing anteroposterior and lateral view spinal 
radiographs.

Radiographic measures of deformity were recorded based on 
standardized measurement techniques in coronal and sagittal 
plane using Syngo Imaging XS VA70A software by an 
independent observer. From the Anteroposterior radiographs 
curve location, coronal C7 plumb line and maximal 
intervertebral lateral olisthesis were measured. On lateral 
radiographs C7 sagittal plumb line, anteroposterior listhesis, 
thoracic kyphosis, lumbar lordosis and pelvic parameters were 
measured. (Fig : 1, 2 & 3).

MCJ-24-22
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Figure1. Coronal Cobb angle and imbalance calculation

Figure 2. Sagittal imbalance, Thoracic kyphosis and Lumbar lordosis 
calculation
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Pelvic parameters measurements

Figure 3.  Calculation of pelvic incidence, sacral slope and pelvic tilt

Statistical analysis: The clinical (VAS, ODI, SF- 36 score, SRS-
30 Score) and radiographic parameters were analyzed using 
SPSS 20.  Pearson correlation test was used to find association 
between the clinical scores and radiographic measurements. 
Correlation coefficient with P < 0.05 was considered as 
statistically significant association.

RESULTS

The mean age of the study participants was 63 years (39-85 
years), out of which 59 were females and 42 males. The mean 
duration of symptoms at the time of presentation was 31 
months and for leg pain was 16 months. Out of 101 patients, 63 
were walking independently, 23 walking with support, 14 with 
wheel chair and 1 bed ridden at the time of presentation. 
(Table 1)

Total no of patients 101

Mean age (Range) 63 (39- 85 ) yrs

Sex Male n(%) 
 Female n(%)

42 (41.6)
59 (58.4)

Mean back pain duration (Range) 31 (3 - 120) 
months

Mean leg pain duration (Range) 16 (3 -72) months

Instability back pain Yes n(%)
 No n(%)

68 (67.3)
33 (32.7)

Ambulatory status Walk 
independent
Walk with support Wheel chair
 Bed ridden

63
23
14
1

Neurology ASIA C
 ASIA D
 ASIA E

12
17
72

Table 1: Demographic and Clinical presentation

The average Cobb angle was 26.4° (12.6°- 52.9°) in 32 
thoracolumbar and 69 lumbosacral curves. The C7 plumb line 
offset from the central sacral line averaged 28.9 mm (range: 7 – 
112.6) whereas the offset of C7 plumb line in the sagittal plane 
had a mean 64.3 mm (range: 5–177.30) distance for the postero 
superior corner of the sacrum, in positive direction in all cases. 
The thoracic kyphosis and lumbar lordosis had mean Cobb 
angles of 31° (range: 8° – 67°) and 38° (range: 10° – 72°). The 
average anteroposterior listhesis was 9 mm (2.7 – 23) and 
average lateral olisthesis was 9.4mm (4.1 – 17.2). Pelvic 
parameters like pelvic incidence, sacral slope and pelvic tilt 
were also calculated. The mean pelvic incidence was 51.2° 
(37.1° – 69.5°), mean sacral slope 30.6° (16° – 47.4°) and mean 
pelvic tilt 23.8° (12.5° – 37.6°) respectively. (Table 2)

Table 2: Radiographic parameters

Mean           (Range)

Cobb angle 26.4°            (12.6° - 52.9°)

Coronal C7 plumb line offset 28.9 mm     (7.0 - 112.6)

Lateral Olisthesis 9.4   mm     (4.1 - 17.10)

Sagittal C7 plumb line offset 64.3 mm     (4.8 - 177.3)

Thoracic kyphosis 31.10°         (7.65° - 67.05°)

Lumbar lordosis 38.21°         (9.94° - 71.85°)

Anteroposterior listhesis 9.27 mm     (2.70 – 23.20)

Pelvic parameters
Pelvic incidence
Pelvic tilt
Sacral slope

51.22°         (37.11° - 69.56°)
23.86°         (12.46° - 37. 62°)
30.63°         (16.17° - 47.48°)

Table 3: Mean Clinical Outcome scores

Mean          (Range)

VAS back pain 7.67            (4 - 9)

VAS leg pain 7.62            (6 - 10)

ODI 42.41          (20 - 70)

SF 36 PCS 32.37          (20.4 – 48.3)

SF 36 MCS 45.24          (23.3 - 60.4)

SRS 30 pain 3.03            (1.4 – 3.8)

SRS 30 function 2.94            (2.0 – 3.8)

SRS 30 mental health 3.58            (1.8 – 4.6)

The mean self-reported clinical outcome scores were charted 
accordingly (Table 3). Statistical correlation was observed in 
lateral olisthesis, lumbar lordosis, sagittal C7 plumb line offset 
and pelvic tilt with respect to the clinical outcome parameters 
(Table 4). 
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Table 4: Pearson correlation scale

Lumbar lordosis showed significant positive correlation with 
respect to ODI (P = 0.002, r =0.307) and SRS functional scores 
(P = 0.004, r =0.389). Out of 101 patients, 54 patients had lateral 
olisthesis and 41 patients had anteroposterior listhesis. Lateral 
olisthesis showed positive correlation with VAS leg pain 
(P = 0.008, r =0.356), ODI (P = 0.016, r =0.303), SF-36 mental 
component (P = 0.007, r =0.363) and SRS mental health scores 
(P = 0.049, r =0.269) than anteroposterior listhesis. 
The sagittal C7 plumb line offset correlated well with respect to 
ODI (P = 0.030, r =0.458), SF-36 physical component 
(P = 0.020, r =0.426), SRS function (P = 0.031, r =0.358) and 
SRS pain scores (P = 0.010, r =0.326) than coronal C7 plumb 
line offset. Out of 71 patients with sagittal imbalance, 
32 patients with positive sagittal imbalance more than 50mm 
(>5cm) (ODI = 48.63%, SF_PCS = 31.9, SRS pain = 3.07 and 
SRS function = 2.96) showed more pain and disability than 39 
patients with less than 50mm (ODI = 42.41%, SF_PCS = 34.6, 
SRS pain = 3.32 and SRS function = 3.14). (Table 5).

Table 5: Analysis of positive sagittal balance

Positive sagittal balance More than 5 cm Less than 5 cm

ODI 48.63 42.41

SF 36 PCS 31.9 ±         34.6

SRS 30 pain 3.07            3.32

SRS 30 function 2.96            3.14

In the pelvic parameters, pelvic tilt is the single most important 
parameter which correlates with ODI (P = 0.001, r =0.323) and 
SF-36 physical component scores (P = 0.014, r =0.244). Frontal 
Cobb angle, curve location, coronal C7 plumb line offset, 
thoracic kyphosis, anteroposterior listhesis, pelvic incidence  
and sacral slope does not showed any correlation in our study

DISCUSSION

Evaluation and treatment of adult de-novo degenerative 
scoliosis was very challenging due to local pathological 
conditions like stenosis, spondylolisthesis and degeneration of 

6the disc with global imbalance .  Most common clinical 
presentation in adult scoliosis was back and leg pain with 

7disability rather than deformity . It is very important to assess 
the character and location of the pain or whether any changes 
with respect to the duration. As the population segment over 65 
years of age continues to expand, the prevalence of scoliosis 
will most certainly grow which lead to a significant 
socioeconomic issue, as more resources will be needed to care 

5the aging spine . Though previous studies concluded that adult 
scoliosis has a significant impact on both mental and physical 
functioning, there was still paucity in assessment of clinico - 
radiological profile and whether the local deformity or the global 
deformity leads to pain.

Surgeons are generally conservative in the treatment of adult 
deformity because of the complication rates associated with 
the surgeries and risk involved in operating the elderly 
population. A common prerequisite for surgical intervention 

8was failure of all appropriate conservative treatment . Hence, 
the radiographic and clinical evaluation is very important in 
adult scoliosis for making guidelines in surgical planning and 
further evaluation. 

In our study group of 101 patients, increase in age and Cobb 
angle does not have any correlation with respect to the pain, 
function and mental health.  Although increased Cobb angle 
varied with pain intensity (VAS 6-9), it is mostly the local 
pathology like instability or canal stenosis will be the cause of 

9pain and disability. Schwab et al  clearly stated that Cobb angle 
and age are not useful in the assessment of adult scoliosis.

As the age advances there will be increase in the thoracic 
kyphosis and decreased lumbar lordosis, this results in sagittal 
imbalance. When the lumbar lordosis decreases, intradiscal 
pressure consequently increases, and that the increased 
intradiscal pressure then may become the underlying factor in 

10 11low back pain . Murata et al  stated that decrease of more than 
5° in intervertebral lordosis occurred when the scoliotic 
curvature was approximately more than 10°. 

In our study lumbar lordosis showed significant positive 
correlation with respect to disability scores (ODI) and SRS 
functional scores but not with respect to mental health. Schwab 

5et al  described that loss of lumbar lordosis was associated 
with significant diminished social, emotional, and general 

12health scores by SF-36. Sigurd Berven and Glassman et al  in 
his study showed loss of lumbar lordosis correlated with 
compromise of health related quality of life measures. These 
results suggest that progressive loss of lumbar lordosis may 
trigger low back pain.

Another concept for low back pain in lost lumbar lordosis was 
spinal imbalance, a condition similar to that of flat back 
syndrome after spinal fusion. With decreased lumbar lordosis, 
loss of optimal erector spinae muscle length and altered lumbar 
alignment leads increased demand on muscle activity to 

5maintain balance may occur . Since patients with lost lumbar 
lordosis has tendency to lean forward when walking or 
standing, it requires more energy to walk in a forward 
decompensated position. As a compensatory mechanism low 
back, buttock, and posterior thigh muscles are recruited to tilt 
the pelvis in an attempt to bring the body into better alignment 

13which commonly results in fatigue and back pain . Hence, 
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balance in lumbar lordosis is very important in addressing 
patients with degenerative scoliosis.

One of the significant radiographic parameters identified in 
adult scoliosis that appears to reflect the instability and 
pathologic mechanical loads of the spinal elements was lateral 
olisthesis and AP listhesis. They result in decreased central 
canal dimensions and produce neurogenic symptoms. During 
initial scoliotic wedging of one disc level, the other adjacent 
discs may wedge toward the same direction of apex. Hence, 
the remaining vertebrae consequentially wedge toward the 

11opposite apex to maintain balance .  When this position is held 
for a certain amount of time, the disc or discs of the 
consequentially wedged vertebrae start degenerating. When 
the angle of the consequential wedging, which is inclined 
toward the side opposite to that of initial wedging becomes 
larger, then the lumbar spine may attempt to maintain balance 
by making the initial wedging progress which leads to formation 
of rotatory/ lateral olisthesis near the apex.

In our study, lateral olisthesis showed positive correlation with 
VAS leg pain (P = 0.008, r =0.356), ODI (P = 0.016, r =0.303), 
SF-36 mental component (P = 0.007, r =0.363) and SRS mental 
health scores (P = 0.049, r =0.269) than anteroposterior 
listhesis. Vincent at al highlighted the aggravating impact of 
lateral or rotatory listhesis on back pain and also concluded 
that lumbar scoliosis with a great curvature and/or rotatory 
olisthesis increases the intensity of low back pain in adults 
(mainly psychological). Our study correlated well with the 

14 15Glassman et al, Jackson et al  and Kostuik et al  study found 
that lateral or rotatory olisthesis alone more likely to be 
associated with radicular complaints.

The Scoliosis research society (SRS) has previously described 
normal sagittal balance as occurring when a plumb line drawn 
from the center of the body of C7 lies within ±2 cm of the sacral 

16promontory . A good understanding of the principles of sagittal 
balance is vital in adult scoliosis. Even when addressing 
problems in the coronal plane, an awareness of sagittal balance 
is necessary to avoid future complications. Positive sagittal 
balance was defined as an anterior deviation of the C7 plumb 

17line measurement. Glassman et al  described that positive 
sagittal balance was more significantly associated with pain 
and disability than curve magnitude, curve location, or coronal 
imbalance. 

In our study, 71 patients with sagittal imbalance correlated well 
with increased disability and pain as per ODI, SF-36 and SRS 
30 scores than imbalance. Also 32 patients with positive 
sagittal imbalance more than 50mm (>5cm) (ODI = 48.63%, 
SF_PCS = 31.9, SRS pain = 3.07 and SRS function = 2.96) 
showed more pain and disability than 39 patients with less than 
50mm (ODI = 42.41%, SF_PCS = 34.6, SRS pain = 3.32 and 
SRS function = 3.14). From that it is found that the sagittal 
balance was the most important and reliable predictor of the 
clinical status. Our study correlates with the study by Glassman 

17et al  that patients with positive sagittal imbalance reported 
worse self-assessment in pain, function and self-image 
domains. Another study from the same group of spinal centers 
and in a similar patient population as the previous study 
showed that coronal imbalance was not as critical parameter as 
sagittal imbalance in prediction of symptoms measured by 

Scoliosis Research Society questionnaire, MOS short form 12 
and ODI. Therefore, restoration of a more normal sagittal 
balance of the spine is an important goal for any reconstructive 
spine surgery. 

Despite the literature, sagittal balance like many radiographic 
measures is still an inconsistent predictor of clinical symptoms. 
Studies in asymptomatic volunteers have shown that 
progressive positive sagittal balance is associated with normal 
aging. In some instances, effective compensation mechanisms 
may develop in patients, which generate a more acceptable 

18functional sagittal balance. Ploumis et al  in his study 
mentioned that sagittal balance did not correlate with health 
status or disability.  This is the only study reported that patients 
with coronal imbalance showed worse physical function in 
assessing the health status than that of sagittal.

The pelvic parameters interact with the spinal organization in 
shape and position to regulate the sagittal balance between 

19both the spine and pelvis . There is a geometrical relation 
between the PI (morphological parameter) and the two 
positional (functional) parameters, PT and SS, according to the 
equation PI = PT + SS. Pelvic tilt (PT), is a positional pelvic 
parameter that measures pelvic version. In some specific 
cases, this parameter has been demonstrated to act as a 
compensatory mechanism in order to maintain an upright 
posture with age related changes in sagittal alignment. Hence, 
when the pelvis rotates backward (retroversion), PT increases; 

20when the pelvis rotates forward (anteversion), PT decreases . 

In our study, pelvic tilt is the single most important parameter 
which correlates with disability (ODI) and SF-36 physical 

21 22component scores. Lazennec et al  and Schwab et al  
demonstrated that patients with a larger PT with increased 
pelvic retroversion were more likely to demonstrate significant 
pain and disability. Hence positioning of C7 must be correlated 
to PT, which is the most important indicator of balance failure.

CONCLUSION

Patients with reduced lumbar lordosis and sagittal imbalance 
reported significant pain and disability. Patients with lateral 
olisthesis correlated well with significant disability and mental 
health problems. Positive sagittal balance is the single most 
important predictor of clinical symptoms in adult scoliosis. 
There is a strong correlation in pelvic positioning and function 
with respect to the pelvic tilt and the spine. Better 
understanding of this relation may lead to improved diagnosis 
of de-novo degenerative spine diseases and a better strategy 
of treatment.
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ABSTRACT

Intra-uterine red cell transfusion is the main-stay of treatment for fetal anemia due to immune or non-immune causes which may 
lead to fetal loss if left untreated. It is one of the most successful means of in utero therapy which has contributed to survival of 
several severely anemic foetuses.

Aim: Retrospective study of Intrauterine Transfusions (IUT) done at MHB. 

Material and Methods: This is a retrospective study done at our centre during the period Jan. 2014-June 2018. Fifty-three 
patients received IUT during this period were included in the study. Antenatal antibody screening was performed in 46 out of 53 
cases using reagent red cells ID Diamed 3-cell panel comprising of R1wR1(CwCD.ee), R2R2(ccD.EE) and rr (ccddee) cells. 
Further red cell allo-antibodies were identified using extended cell panels in 41 out of 46 cases.

Patients were on regular follow-up and once the fetal Middle cerebral artery peak systolic velocity( MCA-PSV) by Doppler 
ultrasonography was more than 1.5 MOM (Multiples of Median) for gestational age, or the delta OD450 measurements entered 
high zone 2 or zone 3 or the fetus was diagnosed with hydrops based on ultrasonographic a decision to perform IUT was made 
by clinician and request was sent to the Department of Transfusion Medicine. O Rh(D) Negative Packed red blood cell (PRBC) 
was used for transfusion in all cases . Units chosen were less than 5 days old. The unit was leukoreduced, irradiated, with 
Haematocrit of >80%, negative for antigen for corresponding antibody in maternal serum. 

Results: Fifty -three patients received intrauterine transfusions during the study period. Of the 53 cases of IUT seen in the study 
period 41 patients (77%) received IUT with PRBC for fetal anemia due to immune causes. Anti-D alone was implicated in 
causing fetal anaemia in 46% (n=19) cases, dual antibody D &C were seen implicated in fetal anemia in 39 %(n=16) cases and 
triple antibody anti-D, anti-C with anti-Jka was detected in 1 patient Antibodies could not be identified in 5 cases .Antibody 
screening was not done in 7 patients

Average HCT of transfused PRBC in our setting was 83.4 %( Range 75-91%). Intrauterine transfusions were done by the fetal 
medicine specialist in the Department of fetal medicine under aseptic precautions and close monitoring. Transfusion is done 
through the umbilical vein under ultrasound guidance. 

Conclusion: Red cell antibody screening in pregnancy coupled with provision of antigen-negative blood will help effective 
management of fetal HDN. Estimation of feto-maternal haemorrhage and effective immunoprophylaxis with adequate dose of 
anti-D is essential to reduce Rh(D) mediated HDN.

INTRODUCTION

Intra-uterine red cell transfusion is the main-stay of treatment 
for fetal anemia due to immune or non-immune causes which 
may lead to fetal loss if left untreated. It is one of the most 
successful means of in utero therapy which has contributed to 
survival of several severely anemic fetuses. Although use of 
prophylactic Rh(D) immune globulin has dramatically reduced 
the need for intrauterine transfusions, the procedure continues 
to be an essential modality for treatment of severe fetal anemia 
from a variety of causes like alloimmunisation due to red cell 
alloanatibodies, Parvovirus B19 infection, Feto-maternal 
Haemorrhage, Twin Anaemia-Polycythemia syndrome in 
c o m p l i c a t e d  M o n o c h o r i o n i c  t w i n  p re g n a n c i e s , 
hemoglobinopathies, dyserythropoiesis and Red-cell 

1enzymopathy like G6PD deficiency .

Fetal anemia is diagnosed by Doppler ultrasonographic 
assessment of the peak velocity of systolic blood flow in the 
middle cerebral artery of the fetus for the diagnosis and 
intravascular intrauterine transfusion for its treatment are the 

2current practice standards .

AIM 

Retrospective study of Intrauterine Transfusions (IUT) done at 
MHB.

MATERIAL AND METHODS

This is a retrospective study done at our centre during the 
period Jan. 2014-June 2018. Fifty-three patients received IUT 
during this period were included in the study.

MCJ-29-22
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Red cells for IUT were irradiated to prevent transfusion-
associated graft-versus-host disease (TA-GvHD). X-ray 
Irradiation with a standard dose of 25 Gy was done using Linear 
Accelelerator in the Department of Radioatherapy. 

RESULTS

Fifty-three patients received intrauterine transfusions during 
the study period. Of the 53 cases of IUT seen in the study period 
41 patients (77%) received IUT with PRBC for fetal anemia due 
to immune causes. (Figure 2). Anti-D alone was implicated in 
causing fetal anaemia in 46% (n=19) cases, dual antibody D & C 
were seen implicated in fetal anemia in 39 %(n=16) cases and 
triple antibody anti-D, anti-C with anti-Jka was detected in 
1 patient Antibodies could not be identified in 5 cases. Antibody 
screening was not done in 7 patients (Figure 3)
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Antenatal antibody screening was performed in 46 out of 53 
cases using reagent red cells ID Diamed 3-cell panel 
comprising of R1wR1(CwCD.ee), R2R2(ccD.EE) and rr 
(ccddee) cells. Further red cell allo-antibodies were identified 
using extended cell panels in 41 out of 46 cases. Antibody 
titration was done by serial dilution of patient serum by tube 
technique using corresponding antigen positive cells. Antibody 
titre was followed up once in 2-4 weeks. Antigen typing was 
done in gel cards using corresponding antisera. 

Patients were on regular follow-up ultrasound scans to look for 
signs of fetal anemia. 

Once the fetal Middle cerebral artery peak systolic velocity( 
MCA-PSV) by Doppler ultrasonography was more than 1.5 
MOM (Multiples of Median) for gestational age, or the delta 
OD450 measurements entered high zone 2 or zone 3,(Figure 1) 
or the fetus was diagnosed with hydrops based on 

3,4ultrasonographic findings , a decision to perform IUT was 
made by clinician and request was sent to the Department of 
Transfusion Medicine.

O Rh(D) Negative Packed red blood cell (PRBC) was used for 
transfusion in all cases. Units chosen were less than 5 days old. 
The units transfused were further concentrated by 
centrifugation and removal of plasma to have Haematocrit 
(HCT) of >80%. A major AHG crossmatching was done with 
mother’s serum/plasma. In cases where maternal red cell 
alloantibodies were detected in mother’s serum, antibody was 
identified using extended cell panels testing and units lacking 
the corresponding antigen for which maternal red cell 
alloantibodies were identified were used for transfusion to 
ensure better red cell survival in the fetus. Sickling test was 
performed on the units before issue. All units were 
leukoreduced (in the absence of the availability of CMV-
Negative red cells for transfusion, leukoreduction is the 
alternative). Table 1

MCJ-29-22
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Table 1- PRBC requirements for intrauterine transfusion (As per 
guidelines published by the British Council for Standards in 

5Haematology (BCSH)

Blood Group O Rh (D) Negative

Leukoreduced Using pre-storage LR filters

Irradiated 25Gy X-rays

Haematocrit 
(HCT)

>80%
Average HCT 83.4 %( Range 75-91%)

Antigen 
Phenotype

Units lacking corresponding antigen to 
red cell
allo-antibodies detected in mother

Sickling test Negative

Volume

Calculated depending on gestational 
age and fetal weight.
30-60 mL/kg of nonhydropic fetal weight 
was transfused

Figure 1 Modified Liley graph allows plotting of �OD450 
measurements against gestational age, dividing them into zones of 
fetal risk for anemia and transfusion.
Source: D. Ware Branch, Immunologic Disorders in Pregnancy | 
Obgyn Key

Figure -2 Indications For Intrauterine Red Cell Transfusions

Figure 3 - Antibodies Implicated In Causing Severe Fetal Anemia 
Warranting Need For Intrauterine Transfusion
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Anti-D titres in mothers with fetal anemia ranged from a low of 
16 to a high of 2048 (Table 2) while anti-C titre ranged from1 to 
16. The number of intrauterine transfusions received by these 
patiients ranged from 1 to 4 per patient with an interval ranging 
from 7 days to a month between transfusions depending on the 
severity of anemia. Red cell volumes transfused varied 
depending on gestational age and fetal weight.

Table 2 Antibody titre at which IUT’s were initiated

Lowest titre Highest titre

Anti-D 16 2048

Anti-C 1 16

No of Intrauterine transfusion per patient : 
Range 1 to 4 

Interval between Intrauterine transfusions: 7 days to 1 
month (depending on severity of anemia)

Volumes required for transfusion maybe calculated manually by 
multiplying the estimated fetal weight by 0.02 (transfusion 
co-efficient). This volume is said to increase the fetal 
Haematocrit by 10%. However in our setting the estimation of 
the red cell volumes to be transfused is done by the clinician 
using the aid of a software during ultrasound scan. The blood 
centre issues a standard dose of 100ml of red cells for IUT’s. 
Average HCT of transfused PRBC in our setting was 83.4 % 
(Range 75-91%). Intrauterine transfusions were done by the 
fetal medicine specialist in the Department of fetal medicine 
under aseptic precautions and close monitoring. Transfusion 
was done through the umbilical vein under ultrasound 
guidance.

DISCUSSION

Immune causes of fetal anemia especially anti-D continues to 
be the major indication for IUT, indicating inadequate Rh(D) 
immunoprophylaxis. Further significant fetal anemia was noted 

in 5 cases where anti-D titre was lower than 32 indicating need 
for correlation with fetal Middle-cerebal artery peak-systolic 
velocity (MCA-PSV) blood flow. IUT was done for non-immune 
causes of fetal anemia in 15% of the cases. Non-immune 
causes include G6PD deficiency and viral infections like Parvo-
virus. The British Council for Standards in Haematology 

5guidelines for IUT  recommends the use of leukoreduced, 
irradiated PRBC, antigen-negative for maternal red cell 
alloantibodies. However irradiation may be given-up in 
emergencies. Intrauterine red cell transfusions helps in 
correction of fetal-anemia quickly and help in saving many 

6precious pregnancies .

CONCLUSION

Red cell antibody screening in pregnancy coupled with 
provision of antigen-negative blood will help effective 
management of fetal HDN. Estimation of feto-maternal 
haemorrhage and effective immunoprophylaxis with adequate 
dose of anti-D is essential to reduce Rh(D) mediated HDN.
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ABSTRACT

Embolisation is a minimally invasive procedure, where in the blood vessels supplying the tumours, solid organs or vascular 
malformations are occluded. Preoperative embolisation is specifically performed to block the blood supply prior to surgery.

In the case of hyper vascular tumours such as Renal cell carcinoma (RCC), skeletal metastases and large uterine fibroids, the 
purpose of embolization is to achieve a blood less surgical field, reduce intraoperative haemorrhage, need for transfusions and 
minimise complications. For liver tumours, embolisation helps in downsizing of the tumours or contributes to hypertrophy of a 
portion of the liver. Arterio Venous Malformations (AVM) embolisation helps in both reduction in size of the lesions and blood loss 
during surgery. Transarterial Chemoembolisation (TACE) is performed for both primary (HCC) and secondary liver tumours 
(colorectal metastases) as a bridge therapy to reduce the size of the tumours and down staging to aid better outcomes in 
patients requiring surgical resection or Liver transplant.

Renal artery embolization (RAE) is performed prior to nephrectomy in locally advanced renal cell carcinoma (RCC) with or 
without renal vein thrombus. RAE is also utilised in patients with unresectable tumours to control haematuria. 

Portal Vein Embolisation (PVE) is performed to occlude the right or left portal vein prior to an extended hepatectomy in patients 
with Hepatocellular carcinoma (HCC) or liver metastases. It facilitates atrophy of the embolised lobe and compensatory 
hypertrophy of the rest of the liver.

Metastatic bone tumors and primary bone tumours such as giant cell tumors, aneurysmal bone cyst, osteoblastoma an 
chondrosarcoma can have high vascularity. Pre-operative Trans arterial embolisation a safe and effective adjunct to surgery and 
helps in reduction of blood loss, need for transfusion and pain control.

Conclusion: Preoperative embolisation is an excellent adjunct to surgery with minimal com-plications and technical success 
close to 100%. When utilised appropriately there is a definite reduction of intra operative haemorrhage, number of transfusions, 
lesser complications and improved patient outcomes.

Key-words: Preoperative embolization, hyper vascular tumours, Arterio Venous Malformations, HCC.

INTRODUCTION

Embolisation is a minimally invasive procedure, where in the 
blood vessels supplying the tumours, solid organs or vascular 
malformations are occluded. Preoperative embolisation is 
specifically performed to block the blood supply prior to 

1surgery .

In the case of hyper vascular tumours such as Renal cell 
carcinoma (RCC), skeletal metastases and large uterine 
fibroids, the objective is to achieve a blood less surgical field, 
reduce intraoperative haemorrhage, need for transfusions and 
minimise complications. For liver tumours, embolisation helps 
in downsizing of the tumours or contributes to hypertrophy of a 
portion of the liver. With regard to Arterio Venous Malformations 
(AVM) embolisation helps in both reduction in size of the lesions 
and blood loss during surgery.

An arterial phase Computed Tomography (CT) scan is 
performed to delineating the arterial anatomy prior to 

embolization. The procedures are usually performed under 
conscious sedation and occasionally under general 
anaesthesia. A variety of embolic materials are available for 
use, such as Gel foam, Polyvinyl Alcohol (PVA) particles, 
N-butyl cynoacrylate (NBCA) glue, Ethylene Vinyl Alcohol 

2(EVOH)/ Onyx, coils, and vascular plugs . 

Post embolisation syndrome comprising of pain, nausea or 
vomiting and fever are not uncommon following the procedure 
and are managed symptomatically.

TACE for Liver Tumours

Transarterial Chemoembolisation (TACE) as a therapeutic 
3procedure is performed for both primary (HCC)  and secondary 

4liver tumours (colorectal metastases) . TACE is also performed 
as a bridge therapy to reduce the size of the tumours and down 
staging to aid better outcomes in patients requiring surgical 
resection or Liver transplant.

MCJ-31-22
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A conventional TACE is where the chemotherapy drug is mixed 
with Lipiodol (ethiodised oil) and a DEB-TACE is one where the 
drug is loaded onto DC Beads (approximately 100 mi-crons 
size). Commonly Doxorubicin is used for patients with HCC and 
Irinotecan is used for patients with Colorectal Liver metastases 
(CRLM).

A lobar TACE is performed when there are multiple tumours in 
the liver and catheter is placed in either right or left lobar artery. 
A segmental TACE is where super selective catheterisation of 
the segmental branches is performed and chemotherapeutic 

agent is injected. The advantages of TACE include higher drug 
concentration to the tumour and lesser systemic side effects. 
The procedure is repeatable, however the regime and 
treatment pathway are tailored to the patient, based on multi 
disciplinary discussion with the surgeon and medical 
oncologist.

Usually 4 weeks post procedure a triple phase CT scan is 
performed to assess the tumour response and this graded 
using widely accepted m-RECIST (modified-Response 
Evaluation criteria in Solid Tumours) criteria.

MCJ-31-22

Figures 1a and 1b show placement of catheter in the right lobe hepatic artery (1a) and seg-mental artery (1b) and a CT axial image showing 
deposition of lipiodol (1c).

Figure 1a Figure 1b Figure 1c

Embolisation of Renal Tumours

Renal cell carcinoma (RCC) is the 6th most common cancer in 
men, 8th in women and ap-proximately 4 lakh new cases were 
diagnosed worldwide in 2018. Renal malignancies can be small 
and incidental, but upto 10% have vascular invasion to the 
renal vein or IVC thrombus. RCCs are hypervascular tumours. 

Renal artery embolization (RAE) was introduced in the 1970s, 
and is performed prior to ne-phrectomy in locally advanced 

5renal cell carcinoma (RCC) with or without renal vein thrombus  
RAE is also utilised in patients with unresectable tumours to 
control haematuria. 

A catheter is inserted into the renal artery and angiography 
performed. If more than one renal artery is present and 
supplying the tumour then these are also selectively 
cannulated. A micro catheter is used for super selective 
catheterisation of the individual arterial feeders.  Embolisation 
is performed with histoacryl glue, PVA particles, coils and gel 
foam until stasis is achieved. 

Embolisation prior to nephrectomy results in devascularisation 
of the tumour and is shown to reduce intra operative blood loss, 
need for transfusion, minimise complications and improve ease 
of surgery.

Figure 2a: Coronal MIP reformat CT scan showing a hyper vascular left renal mass; 

Figure 2b: Selective left renal angiogram showing abnormal enlarged vessels supplying the tumour and 2c devascularisation post embolization with 
glue.

Figure 2b Figure 2cFigure 2a

Preoperative Embolisation – A Pictorial Review.
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Portal Vein Embolisation

Portal Vein Embolisation (PVE) is performed to occlude the right 
or left portal vein, more commonly the right, prior to an 
extended hepatectomy in patients with Hepatocellular 

6carcinoma (HCC) or liver metastases . Post extended 
hepatectomy, the future liver remnant (FLR) is required to be 
atleast 30% of total hepatic volume in patients with a normal 
background liver and 40% in those with chronic liver disease. 
PVE facil itates atrophy of the embolised lobe and 
compensatory hypertrophy of the rest of the liver. Hence PVE is 
performed to augment the regeneration of FLR. 

The procedure is usually performed under general anaesthesia. 
Ultrasound and flurosocopy guided percutaneous transhepatic 
approach is made to the portal vein that needs to be embolised. 
Venography is performed through a catheter placed in the main 
portal vein. Selective catheterisation with a microcatheter, of 
the portal vein branches to be embolised and occlusion is 
performed with a choice of embolic agents. Either Histoacryl 
glue or PVA particles are injected initially to embolised the distal 
vessels and following this, embolization of proximal larger 
vessels is done with coils or vascular plug or a combination. 
Atleast 2 cm of the portal vein branch is kept free and patent to 
allow for ligation during surgery. It usually takes 4 to 6 weeks for 
the FLR to hypertrophy. A CT scan is performed to assess the 
proportion of in-crease in liver volume and then the patient 
proceeds for surgery. 
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Embolisation of Skeletal Tumours

Metastases to the bone from hyper vascular tumours such as 
Renal cell carcinoma (RCC) also have high vascularity. They 
can cause significant pain, bone destruction resulting in frac-
tures, and cord compression if located in the spine. Primary 
bone tumours such as giant cell tumors, aneurysmal bone cyst, 
osteoblastoma an chondrosarcoma can have high vascularity. 

Figure 4a: Right femoral angiogram showing tumour blush and 4b 
shows glue embolization of profunda branches.

Uterine Artery Embolisation

Uterine Artery Embolisation (UAE) was first performed in 1994 
for a patient with symptomatic fibroids to reduce the size prior 
to myomectomy. A dramatic improvement and control of 
bleeding symptoms led to the adoption of UAE as a minimally 
invasive alternative to myomectomy / hysterectomy. During the 
last 3 decades extensive research including systematic reviews 
and meta-analyses have proven UAE to be a safe and effective 
procedure for patients with symptomatic fibroids.

The role of UAE prior to myomectomy is to reduce the 
intraoperative blood loss and also reduce the risk of 

9hysterectomy . Particularly in cases of large uterine fibroids 
where bleeding is suspected to be severe, a pre-operative 
bilateral UAE is performed. This has shown to be a useful 
adjunct to surgery, by reducing the intra operative haemorrhage 
and need for transfusions. UAE has also been reported to be 
utilised prior to hysterectomy for fibroid uterus. 

UAE is performed under conscious sedation through a femoral 
artery approach. Uterine arteries are sequentially canulated 
using a micro catheter and 500 microns size PVA particles are 
injected until there is stasis.

There is significant blood loss during surgery performed either 
for primary tumour resection and reconstruction or for palliative 
surgery such as intramedullary nail insertion. Trans arterial 
embolisation of these lesions prior to surgery is a safe and 
effective adjunct to surgery helps in a definite reduction of 

7, 8blood loss, need for transfusion and pain control .

Figure 5a: Selective right uterine artery angiogram and 5b showing 
stasis post embolization.

5a 5b

Figures 3a, 3b and 3c show venography showing main portal vein, 
right and left branches (3a) and embolic material in the right portal 
branch (3b); coronal (3c) and axial (3d) MIP reformat CT scan 
showing hyperdense glue in the right portal vein branches.

Preoperative Embolisation – A Pictorial Review.

3a 3b

3c 3d
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Embolisation of AV malformations

Arterio Venous malformation (AVM) is an abnormal 
communication between artery and vein. Depending on the 
velocity of flow, they are classified into Low flow and high flow 
AVMs. Based on the number of arterial feeders and draining 
veins they are subtypes. A simple AVM is one with a single 
arterial feeder and single draining vein and a complex AVM is 
one with multiple feeding arteries and draining veins. The 
central portion of the AVM is called nidus and the main goal of 
embolization is to occlude the nidus through either arterial or 
venous ap-proach or a combination. Usually embolization 
alone is shown to be therapeutic. However patients having 
large AVMs and locations such as tongue or eye lid need 
surgery, and in these cases preoperative embolization is 
performed to reduce the blood loss during surgery10.  
Commonly used embolic agents are NBCA glue and Onyx.

Figure 6a: Super selective catheterisation of superficial femoral artery 
branches of AVM and 6b post coil embolisation.

6a 6b

CONCLUSION 

Preoperative embolisation is an excellent adjunct to surgery 
and technical success is close to 100%. When utilised 
appropriately there is a definite reduction of intra operative 
haemorrhage, number of transfusions, lesser complications 
and improved patient outcomes.
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Figure 1 – Radiograph showing Hoffa fragment
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ABSTRACT

Coronal fractures of femoral condyles (Hoffa fractures) are a rare occurrence and a nonunion even more so. We present a case of 
nonunion of Hoffa fracture that was diagnosed after patient came to us with symptoms of recurrent locking episodes of the 
knee. Subsequent investigations revealed Hoffa fragment with intra-articular loose body. He underwent combined arthroscopy 
for loose body removal with mosaicplasty and and open reduction of the Hoffa fragment. Knee outcome scores at 1 year were 
excellent. The purpose of this report is to describe an unusual unreported presentation of nonunion of a Hoffa fracture and 
functional outcomes of surgical fixation.

Key-words: Hoffa, Nonunion, Fixation.

INTRODUCTION

The term ”Hoffa fracture” which  refers to coronal fracture of the 
distal femoral condyle was first coined by the German surgeon 

1Albert Hoffa in 1904.  These factures commonly occur in 
younger patients as a result of high energy trauma. Nonunion of 
Hoffa fracture is a rare entity with only a few reported in 
literature. 

Conservative management of these fractures yield poor results 
2,3,4are poor  and surgery offers best possible results. Thus open 

anatomic reduction and internal fixation remains the treatment 
of choice. 

We present a case that reported to us one year after the initial 
injury with complaints of recurrent episodes of knee locking, its 
subsequent management and functional outcome following 
surgical intervention.

Case report

A 32 year old gentleman presented to the clinic with complaints 
of recurrent episodes of locking of the knee. He gave a history 
of trauma to the knee a year back but was reported to have no 
bony injuries. Although pain never subsided ever since the 
trauma, it was the locking episode from the past 3 months that 
made him revisit an orthopaedic surgeon.

On examination, tenderness was elicited along the 
posterolateral femoral condyle.Knee range of motion was from 
0 to 100 degrees with further bending restricted largely by 
pain.There was no knee instability noted in any of the planes. 
Patellofemoral joint examination was uneventful.

X-rays revealed nonunited Hoffa fragment arising form the 
posterolateral femoral condyle and presence of loose body in 
the knee. (Figure 1). Computerised Tomography (CT) with 3D 

reconstruction further delineated the fracture morphology and 
confirmed the loose fragment lying in the anterior joint. 
(Figure 2-4) Patient was advised an arthroscopic loose body 
excision followed by open reduction and fixation of the Hoffa 
fragment.

Arthroscopy was carried out and the loose osteochondral 
fragment excised.The site of the corresponding defect on the 
lateral femoral condyle was noted and mosaicplasty done from 
medial femoral trochlea that corresponds to low stress area. 
Subsequently the fracture site was exposed through a 
posterolateral approach. The fracture fragments were 
freshened and fixed with 3 headless compression screws. 
(Figure 5,6).
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Figure 2 – Coronal CT slice showing Hoffa fragment

Figure 3 – Axial CT slice showing posterolateral Hoffa fragment

Figure 4 – 3D CT view

Figure 5 – Anteroposterior radiograph  showing fixation.

Figure 6 – Lateral view showing fixation.

25



Manipal Clinical Journal | Volume 2 | Issue 1 | January - March 2022
 

RESULTS

Postoperatively a hinged knee brace was applied and range of 
motion exercises was started. Patient was advised non weight 
bearing mobilisation for 6 weeks followed by partial weight 
bearing thereafter and full weight bearing at 8 weeks. Time to 
union of the fracture was 15 weeks.

Patient presented with audible knee snapping at 30 degree 
knee flexion at 3 months follow up. This was attributable to tight 
Iliotibial band confirmed on dynamic ultrasound. These 
symptoms resolved in a couple of weeks after physiotherapy.

At 1 year follow up, range of motion was 0 to 125 degrees. 
(Figure 7, 8) with Excellent Knee Society Score (90). Magnetic 
Resonance Imaging (MRI) at 1 year follow-up with relevant 
sections showed continuity of the cartilage at the recipient site.

MCJ-21-22 Unusual presentation of a Nonunion Hoffa fracture–
Literature review and functional outcome

Conservative treatment of this fracture is known to lead to 
nonunion. This might be due to pressure from the posterior 
plateau in flexion, in combination with a relaxed posterior 
capsule. Other complications are avascular necrosis or 
secondary displacement.

4Letenneur et al.  putforth a classification system that consists of 
three subtypes. Types I and III are extraarticular whereas type II 
is intraarticular. Type II is further subclassified into a, b and c 
with “a” involving the anterior and “c” the posterior most part of 
femoral condyle. 

Our case was that of a Type II b on the lateral femoral condyle. 

In cadaver studies, Type I and Type III Hoffa fractures have 
shown to be vascular as they have intact soft tissue 
attachments. However, Type II fractures are completely free in 
the joint without any soft tissue attachments making this 

7fracture vulnerable to nonunion as in our case . 

Varus and valgus instabilities might be subtle and a thorough 
neurovascular examination is mandatory. CT scans especially 
the sagittal images are useful in the diagnosis and management 

8of these fractures .
5Holmes et.al  in their series reported the outcome of 5 patients 

with Hoffa fracture of which one was a nonunion, resulting from 
conservative treatment. 

9Ozturk et.al  reported a case of nonunion Hoffa treated with 2 
canulated cancellous screws. Range of motion was 0 to 130 
deg at 4 year follow up.

10Jeno and Gyorgy  reported a case of a 15 year old lateral Hoffa 
fracture nonunion that was subsequently treated with 
debridement, open reduction and internal fixation. The patient 
had a preoperative flexion contracture of 20° and a final range 
of motion of 20° to 125°.

11Somford et.al  reported two cases of nonunion Hoffa treated 
with headless screws and bone grafting. Both cases healed 
uneventfully with a mean range of motion of 125 degrees.

12Singh et.al  reported a case of 6 cases of which 3 were a 
nonunion. Mean follow- up was 2.2 years (1-3 years). Mean 
extension was 6° (range: 0°-10°) and mean flexion was 115° 
(range: 100°- 125°).

In our case, a nonunion Hoffa fragment presented as a loose 
body causing locked knee which was arthroscopically 
removed. The fracture healed uneventfully following fixation at 
15 weeks follow, up with a painless range of 0 to 125 degrees 
motion. Mosaicplasty was performed for cartilage defect at 
same stage. MRI at 1 year follow up showed cartilage continuity 
at recipient site indicating successful incorporation of the graft.
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Figure 7 – Full knee extension at 1 year follow up

Figure 8 – Flexion upto 125 degrees

DISCUSSION

Coronal plane fractures of the femoral condyles (AO 
2,3,5classification 33-B3) often are rare presentations . Likely 

mechanism of injury involves either a direct impact or axial 
6loading on a flexed knee by the posterior tibial plateau .
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ABSTRACT

Foreign body (FB) ingestions are one of the commonest pediatric gastroenterology emergencies. Among them, management of 
multiple magnets can be challenging due to various factors influencing the clinical decision making. These include, presence of 
symptoms, their relation to one another, location/removability through endoscopy and their position in serial X-rays. Here we 
report outcomes in 3 children where one child had three magnets in post-pyloric location, but appeared to be within the reach 
and was asymptomatic after a brief symptomatic phase. On successive X-rays, FB was in same location and therefore required 
surgical removal due to development of fistula. The second child with magnets in post-pyloric was managed conservatively as 
child was asymptomatic and they were moving in sequential X-rays. The third child required endoscopic removal due to 
presence of symptoms, with all magnets lying together in pre-pyloric location. These cases feature the management of multiple 
magnets ingestion in varied clinical scenarios.

Key-words: Children, Magnets, Ingestion, Complications, Endoscopy.

BACKGROUND

What is already known? 

• Protocols exist for managing multiple magnets ingestion in 
children. 

• Occasionally it may be confusing whether to wait for 
spontaneous passage or to proceed with endoscopic or 
surgical removal.

What is new? 

• Serially moving dual magnets pass out spontaneously 
even in an infant. 

• The high-powered neodymium magnets remain silent for 
long even if it has complicated with development of fistula

What are the future clinical and research implications of the 
study findings?

• Studies on the duration of conservative management in 
asymptomatic children specially for high powered 
neodymium magnets when they are not moving in serial X-
rays.

Foreign body (FB) ingestion is one of the commonest 
1accidental ingestions in children . Among them, multiple 

magnets ingestion requires special attention and management 
plan. Traditional magnets and magnets which are together, 
when they traverse the intestine may not pose significant 
problems. Whereas, newer powerful neodymium magnets 
attract each other with a small stress area leading to significant 
complications when they are lodged in different intestinal 

2loops .  Here we report the challenges in the management and 

complications of such accidental multiple magnet ingestions in 
three children.

Case 1

A 20-month old female child presented to her primary care 
physician for bilious vomiting of 4 hours duration. There was no 
abdominal distension, fever or jaundice. 

On examination, she was hemodynamically stable with normal 
bowel sounds and abdominal findings. Based on these, a 
possibility of viral gastritis/gastroenteritis was considered and 
symptomatic management was initiated. As she continued to 
vomit, abdominal X-Ray was done, which showed three 
radiopaque balls in the left upper quadrant [Figure 1A]. On 
discussing, parents revealed that, these were probably 
magnetic balls bought for their six-year old son from an 
e-commerce supplier [Figure1F]. However, parents never 
witnessed the magnets being swallowed and therefore they 
were not able to tell the duration since ingestion. For further 
management child was referred to our center. On arrival, she 
was asymptomatic with complete cessation of vomiting. 
Parents were explained regarding the natural course of such 
FBs and possible treatment options (conservative 
management, gastroscopy and surgery). Based on the 
management protocol for asymptomatic multiple magnet 
ingestion, we decided for conservative management. Child 
was observed in hospital for next 48 hours on oral feeds. 

Child continued to remain symptom free and parents requested 
for wait and watch. Subsequently, child was discharged with a 
plan to wait for a week or till the occurrence of symptoms for 
further action. When child was seen after a week, there was 
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a new metallic FB [closed stapler pin] adjacent to previous 
magnetic balls [Figure 1B]. Surprisingly, child still continued to 
remain normal on full oral feeds. A computerized tomography 
(CT) scan was done to delineate the exact location; which was 
reported it to be in the proximal to mid-jejunum with all FBs 
together. Subsequently an endoscopy was planned with 
surgical backup, which upto proximal jejunum did not show any 
FBs, therefore the surgical team was called in. The small bowel 
was explored from duodeno-jejunal (DJ) flexure. FBs were 
located in three different places. Stapler was about 39 cm and 
one magnet was in a loop about 60 cm from DJ. Two others 
were in an adjoining loop with all three magnets (each 5mm in 
size) stuck together forming an early fistula [Figure 1C & 1D]. 
The staple pin too had perforated an adjoining loop and caused 
a fistula. The adhesions were taken down and all the FBs 
removed. [Figure 1E]. The three areas of perforation were 
closed over with 5.0 polydioxanone sutures. The child 
recovered uneventfully.

Case 2

A 10-month-old female child was brought by the parents to ER 
with the suspicion of ingesting a pair of magnets, as they were 
missing. These magnets were apparently brought to her 
10-year-old niece. Infant was asymptomatic and playful. Based 
on the suspicion, an abdominal X-Ray was done. This showed 
magnets in pair, which were almost overlapping each other with 
location probably in the small intestine (Figure 2A). Since child 
was asymptomatic, after discussing about possible options 
with the parents, it was planned to wait and watch and to review 
after 12 hours. A repeat X-ray (Figure 2B) showed them to be in 
pelvis and subsequently both the magnets were passed out 
together in stools in 8 hours.

Case 3

A 6-year-old boy, presented to ER with accidental swallow of 
magnets 2 hours ago. He had one episode of non-bilious 
vomiting. However, there was no pain abdomen or difficulty in 
swallowing.  Abdominal X-ray showed radiopaque foreign 
bodies (magnets) held together in the upper abdomen (Figure 
3A); possibly in the stomach. Child was considered for 
endoscopy as he was symptomatic and magnets were within 
the reach of endoscope. Meanwhile, pediatric surgery 
consultation was also taken and endoscopy was done under 
surgical back up. Esophagogastroduodenoscopy (EGD) was 
done under general anaesthesia within 2 hours of arrival and 
this showed magnets in antrum region, blocking the pylorus. 
They were removed using Roth-net (Figure 3B). Child recovered 
uneventfully and he was discharged after 12 hours.

DISCUSSION

The above cases highlight the management options for multiple 
magnet ingestions in different clinical circumstances viz, an 
asymptomatic child, a symptomatic child, magnets confirmed 
to be within the reach of endoscopy when they are together, 
and when they are attracting each other from different loops but 
masquerading as if they are together. 

When they are together and child is asymptomatic, they usually 
pass out in the stools as seen in case 2. However, some 
guidelines suggest to remove them when they are within the 

Figure 1. (1A): X-Ray showing magnets in the left upper abdomen, 
and a (1B) new metallic object (stapler) noted along with 3 magnets 
after a week. (1C) Adhesion between small bowel loops, suggestive 
of fistula and a (1D) magnetic ball inside the fistulous tract when 
opened. (1E): Three magnets and a closed stapler after removal. (1F): 
Magnets advertised in an e-store. 

Figure 2. X-ray showing ellipsoid shaped magnets in pair (2A) and X-
ray after 6 hours showing them in pelvis (2B).

Figure 3. Circular radiopaque foreign bodies (one full magnet and 
three fragments of a second magnet) in the upper abdomen (3A), and 
a total 4 magnets removed from stomach (3B).
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reach of endoscope. Ascertaining them to be within the reach 
can be challenging as highlighted by case 1, where even the CT 
failed to provide necessary information. Therefore, it is better to 
wait and watch and repeat the X-rays in 6 hourly intervals. If 
they are still in same location, then EGD under surgical backup 
needs to be considered. When the child is symptomatic and 
magnets are confirmed to be together and within the reach, 
EGD is the first option; but, always having a surgical backup in 

3such confusing situation is wise . The difficult scenario is when 
they appear to be together in proximal small bowel (within the 
reach of gastroscope) and child is asymptomatic. From our 
experience, if multiple magnets are together but not moving in 
serial X-ray, even if the child is asymptomatic, it is highly likely 
that they are attracting each other from different loops. Here, 
EGD can be attempted just to confirm this and handed over to 
surgeon if not within the reach of endoscope for removal.  A 

4study by Wong et al  suggests the need for supine abdominal X-
ray to confirm the position of foreign body in the stomach. This 
protocol needs to be applied in all cases where the decision to 
wait and watch Vs intervention is at high stake. 

Additionally, the case 1 highlights the complexity in managing 
high powered multiple neodymium magnet ingestion. These 
neodymium balls may remain silent for very long even if there is 
adhesion and impending fistula. Many expert reviews suggest 

5waiting for upto 4-6 days ,  but, it would be sensible to proceed 
2with intervention as highlighted by Sola et al  within 48 hours, 

even if the child is asymptomatic. In retrospect, initial 
symptomatic phase itself should have been considered as an 
indication for intervention rather than waiting in this case. 
However, when child was seen at our center, she was normal 
and parents also requested for wait and watch based on the 
protocol for asymptomatic patients.  

CONCLUSION

To sum up, multiple magnets ingestion may be easily handled 
based on the factors such as location, symptoms,  position of  
the magnets and their relation to one another in serial X-rays. 
One needs to be careful with powerful neodymium magnets 
ingestion, as they are fraught with complications. Such 
ingestions might arise in future due to easily availability of these 
magnets at various e-commerce stores [Figure 1F], with little 

6emphasis on safety . Therefore, paediatricians and 
gastroenterologists must familiarise themselves with the 
appropriate management of such conditions. In addition, 
awareness need to be created among parents to make their 
home safe for children.
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ABSTRACT

A 65-year old male, diagnosed case of squamous cell carcinoma of distal esophagus, post chemo-radiotherapy (s/p Robotic 
oesophagectomy) developed fistulas in left main bronchus and in posterior wall of trachea just above carina. Placing an 
indwelling Y-stent using a conventional rigid bronchoscope is an option to treat fistula at the tracheal bifurcation, but it is way 
better to place a stent under real time image guidance. In this case, we report placing a BRAVO covered SEMS Y-stent in a 
patient with a tracheoesophageal fistula under fluroscopic guidance instead of a rigid bronchoscope with help of intervention 
radiology team.

Key-words: Tracheoesophageal Fistula, Tracheal Stenting, Y stent, SEMS, Palliative Care, Carcinoma Esophagus.

BACKGROUND

Placing a tracheobronchial Y- stent under image guidance is an 
evolving technique. In this case, we report placing a covered 
self-expanding metallic stent (SEMS) Y-stent in a patient with a 
tracheoesophageal fistula under fluoroscopic guidance 
intervention radiology team. This technique calls for closed 
coordination and team work.

CASE 

A 65-year old male, diagnosed case of squamous cell 
carcinoma of distal esophagus (ypT3N2, M0) was referred to 
our department post chemo-radiotherapy (post Robotic 
oesophagectomy). He had developed fistulas in left main 
bronchus and in posterior wall of trachea just above carina.

In February, 2020 patient complained of relentless cough and 
breathing difficulty, fever spikes. On evaluation, contrast 
enhanced CT chest showed 45mm length long fistulous tract in 
the mediastinum, extending inferiorly from anastomosis site 
communicating with posterior wall of trachea just above the 
carina towards left main bronchus. (Figure 1). Oral contrast was 
spilling into the carina and left main bronchus. In addition, the 
gastric mucosa was not continuous and a gastrointestinal 
bronchial fistula was identified.

Video bronchoscopic examination of the airway showed large 
fistulous tract approximately 2cm above the carina towards left 
main bronchus and second fistulous tract over beginning of left 
main bronchus.

MCJ-32-22

Figure-1. Bronchoscopy showing a large fistula approximately 2cm 
above the carina towards left main bronchus
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TREATMENT

The patient was considered for covered SEMS Y-stent 
placement because of better outcomes in real time image 
guidance under fluoroscopy as compared to using a rigid 
bronchoscope. The length of the stent was adjusted according 
to the position of the fistulas. Next, with the help of 
interventional radiology team, we guided the stent to the 
periphery of the left main bronchus using 8mm outer diameter 
guide wire (Figure-2A) under the guidance of fluoroscopy, 
which allowed us to place the stent smoothly and leave it as an 
indwelling stent. After confirming that the stent was also placed 

trachea bifurcation. However, in our case, the fistulas of the left 
main bronchi and in lower carina were located very close to the 
trachea bifurcation. Therefore, it was difficult to obtain 
compatibility between covering the two fistulas and securing 
the patency of the airway by single indwelling metallic stent. 
Therefore, we obtained symptomatic relief of the patient by 
placing the covered SEMS Y-stent.

LEARNING POINTS

For fistulous lesions in the tracheal bifurcation, placement of a 
Y-stent is a good indication.

SEMS Y-stent was indwelled by a modified procedure 
incorporating pulmonology and intervention radiology team 
using flexible bronchoscopy and fluoroscopy.

This method is simple and safe for the indwelling of a SEMS Y-
stent and should be considered positively for alleviating 

5symptoms of the patient.
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appropriately in the right main bronchus, the tracheal branch of 
the stent was stabilized. We then removed the guide wire after 
confirming the appropriate stent position using fluoroscopy 
(Figure-2B) Check bronchoscopy was done immediately after 
stent placement to confirm the exact site and location of stent. 
(Figure-2C) (Stent size: Tracheal diameter 16 mm, Tracheal 
length 60 mm, right main bronchus length 15 mm, left main 
bronchus length 20 mm). Stent placement was performed 
under sedation with midazolam and spontaneous breathing 
was maintained. The time required was 45 minutes and we 
encountered no any procedural complications.

2A. 2B. 2C.2C.2C.

Figure-2
(2A) Using 8mm outer diameter guidewire to place stent under fluoroscopic guidance.
(2B) Post procedure fluroscopy showing that the stent has been placed in the proper position.
(2C) Check bronchoscopy done immediately after stent placement to confirm the exact site and location.

OUTCOME AND FOLLOW-UP

Following stent placement, the patient’s subjective symptoms 
were relieved. He resumed oral intake and his quality of life was 
restored. After placement of the stent, humidification with a 
nebuliser was performed appropriately. Bronchoscopy was 
advised to be performed 2 months after placing the indwelling 
stent to confirm lumen patency and any displacement.

DISCUSSION

Tracheo-oesophageal fistula and tracheomediastinal fistula are 
terminal complications of intrathoracic malignant tumours. 
These fistulas result in death secondary to chronic aspiration 
pneumonia and the there is marked decline quality of patient. 
Although oesophageal stent placement is the first choice for 
trachea-oesophageal fistula, if the fistula cannot be closed with 
an oesophageal stent, placement of the airway stent is used in 

1,2combination . 

SEMS Y-stent placement is useful as a palliative treatment for 
fistulas and stenosis in the trachea and tracheal bifurcation, 

3and is generally performed using a rigid bronchoscope.  
However there are equal outcomes in real time image guidance 
under fluoroscopy as compared to using a rigid bronchoscope. 

4Kim et al  reported on the experience of placing a metallic stent 
in the tracheal carina and demonstrated that depending on the 
part of the fistula, it was possible to place a metallic stent in the 
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ABSTRACT

Transcatheter therapy for partial anomalous pulmonary venous connection with dual drainage is unique and rarely reported. We 
report a 26 year-old female with partial anomalous connection of the left upper pulmonary vein with dual drainage to the vertical 
vein (VV) and left atrium (LA) associated with OS ASD. ASD was closed with 28 mm Amplatz septal occluder device and 
transcatheter occlusion of the VV was done using an Amplatz vascular plug II of 14 x 10 mm size, thus redirecting the left-sided 
pulmonary venous drainage to LA. Careful evaluation of partial anomalous pulmonary venous drainage with cross-sectional 
imaging is essential to allow the delineation of dual connections, enabling a less invasive transcatheter treatment approach.

Key-words: Anomalous pulmonary venous connection, device occlusion, dual drainage.

INTRODUCTION

Partial anomalous pulmonary venous connection (PAPVC) is a 
rare congenital condition where one or more of the pulmonary 
veins are connected to the venous circulation. More over 
PAPVC with vertical vein and dual drainage into the left 
innominate vein and left atrium is extremely rare. Partial 
anomalous pulmonary venous connections are frequently 

1,2associated with atrial septal defects  and are rarely associated 
3with other congenital abnormalities of heart .

Until now, such cases with multiple cardiac pathologies would 
have been treated using a surgical approach. However, 
advancement and refinement of percutaneous techniques has 
meant that such cases involving multiple cardiac pathologies 
can be treated using interventional percutaneous techniques, 
obviating the need for surgery with good outcomes. Here we 
report one such rare case in which the anomalous pulmonary 
vein (vertical vein) with dual drainage into the left innominate 
vein and left atrium, associated with Ostium Secundum Atrial 
Septal Defect (ASD) was managed by transcatheter device 
closure of both vertical vein as well as ASD.

CASE

A 26 year old female presented with history of exertional 
dyspnea New York Heart Association (NYHA) class II and 
intermittent palpitations since last 6 months. Past history of 
preterm normal vaginal delivery at 7 months born out of a non-
consanguineous marriage with no other significant childhood 
history. On examination she was acyanotic, with a right 
ventricular type of apex, grade I parasternal heave, loud P2 with 
wide fixed split of 2nd heart sound, Ejection systolic murmur of 

grade II intensity in the left 2nd intercostal space. 
Echocardiography revealed ostium Secundum ASD of 23mm 
size with adequate rims and features of RV volume overload. In 
suprasternal view showed colour Doppler flow cranially 
towards the left innominate vein suggestive of anomalous 
drainage that can either be left SVC, vertical vein with PAPVC or 
Levoatrial cardinal vein with PAPVC. Hence to confirm the 
anatomy, CT Chest with contrast was done which showed 
vertical vein draining into the left innominate vein and to left 
atrium along with anomalous drainage of the left upper lobe 
pulmonary vein into the vertical vein and Ostium Secundum 
ASD. She was advised for surgical correction elsewhere. But 
due to suitable anatomy with due consent she was taken for 
Catheter intervention of vertical vein and ASD. 

Bilateral femoral access was taken. Through Right femoral vein 
approach ASD was crossed with multipurpose catheter to the 
vertical vein. Using 0.014” Amplatz Extra stiff wire 14 Fr Mullins 
sheath was inserted and advanced through the Ostium 
Secundum defect in the left atrium and advanced further into 
the vertical vein. Contrast was injected which was opacifying 
both the left upper pulmonary vein and the vertical vein with 
confirmation of vertical vein draining cranially into left upper 
pulmonary vein and left innominate vein and delineated the 
anatomy. Other pulmonary veins were draining normally into 
the left atrium.  Position was confirmed using antegrade and 
retrograde injections through right and left femoral veins. Flow 
from the pulmonary veins was confirmed in the Left Anterior 
Oblique (LAO) projection and the vertical vein was occluded 
with Amplatz vascular plug II of 14 x 10 mm size. Subsequently, 
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through same 14F sheath ASD was closed with 28 mm 
Amplatzseptal occluder device. Patient was hemodynamically 
stable throughout the procedure. Post procedure and follow up 
Echo revealed no residual shunt.

The incidence of PAPVC cases with dual drainage is difficult to 
estimate, especially in VV type, since patients are often 
asymptomatic and may escape detection. Echocardiography 
is the initial modality of choice for the noninvasive detection of 

4PAPVC . Echocardiographic signs of right ventricular volume 
overload should raise suspicion, as well as an enlarged superior 
caval vein. 

Catheter-based angiography was the imaging modality of 
choice earlier. Nowadays, this has been superseded by 
Transthoracic and Trans-esophageal echocardiography (TEE), 
CT angiography and MRI. CT/MRI scans are reliable non-
invasive modalities clearly delineating the pulmonary venous 
anatomy and associated lesions, further substantiating the role 

4of non-invasive modalities . These imaging techniques help in 
correct diagnosis and play an important role in proper 
preoperative planning before therapeutic management. These 
defects have the same physiological effect as any longstanding 
left to right shunt at atrial level, as they combine drainage of PV 
to the right side and free drainage of the LA to the right atrium. 
Moreover, any connection between a systemic vein and the LA 

5,6may allow paradoxical embolism . Two of the previously 
published patients with a VV type presented with stroke-like 
symptoms. Although there was no significant left-to-right 
shunt, transcatheter correction was recommended and 

7,8,9successfully performed .

The Levoatrial cardinal vein also mimics vertical vein, is a vein 
that communicates both with the LA and with the left superior 
cardinal vein. It is often associated with severe pulmonary 
venous and left atrial obstruction caused by mitral atresia or 
severe stenosis. PAPVC of the left upper lobe can mimic 
left-sided superior caval vein (LSVC) on cross-sectional 
imaging, so care is required to make the correct diagnosis.

Generally, patients with a partial anomalous pulmonary venous 
connection, if symptomatic or showing evidence of significant 
left-to-right shunting, are treated with surgery. To our 
knowledge, only few such cases treated with transcatheter 
intervention have been previously described in the 

10,11,12literature . Invariably it has to be closed due to the risk of 
paradoxical embolism. Amplatzer plug can be successfully 
deployed through transcatheter approach and managed 
without any complications and surgery can be avoided in these 
patients.

One such case was reported in 69years old female with 
recurrent brain abscess and partial anomalous connection of 
the left upper pulmonary vein with dual drainage to the vertical 
vein (VV) and left atrium (LA). Pulmonary vein pressure was 
monitored during balloon occlusion of Vertical vein with 34-mm 
Amplatzer sizing balloon as a marker for unobstructed flow to 
the LA through the dual connections. Transcatheter occlusion 
of the VV was done using an 18-mm St. Jude Amplatzer 
Vascular Plug II, thus redirecting the left-sided pulmonary 

13venous drainage to La .

CONCLUSION

In partially abnormal pulmonary venous return with dual 
drainage, transcatheter therapy can be offered in most 
patients. This case illustrates the feasibility of complete 
interventional cure of selected case of partial anomalous 

DISCUSSION

Prevalence of PAPVC within the general population is 
40.4–0.7% . Approximately 90% of all PAPVCs originate from 

the right lung, 7% originate from the left lung, and 3% of 
patients are found to have bilateral PAPVCs originating from 
both lungs connecting to the superior vena cava (SVC), the 
inferior vena cava (IVC), the right atrium, or the innominate vein. 

5Alsoufi et al . have proposed five subtypes of partial anomalous 
pulmonary venous connection, in which 4th variety a less 
common one is left partial anomalous pulmonary venous 
connection. The left pulmonary veins connect to the left 
innominate vein by way of an anomalous vertical vein.

Fig 1. Ostium Secundum ASD-23mmin short axis view and vertical 
vein in suprasternal view.

Fig 2. 3D CT image showing anomalous drainage of left upper lobe 
pulmonary veins into Vertical vein that drains into LA and also 
communicates with left innominate vein to RSVC to RA.

Fig 3.Angiographic views showing vertical vein and ASD device 
closure
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pulmonary venous drainage with dual drainage and associated 
ostium Secundum ASD. Even in patients with multiple cardiac 
pathologies, percutaneoustreatment options should be 
considered in close liaison with surgical colleagues before the 
decision for a surgical approach to treatment is made. Although 
successful surgical ligation of the VV has been reported and 
practiced, Transcatheter closure of the abnormal venous 
connection is certainly the treatment of choice for PAPVC with 
dual drainage.
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ABSTRACT

Dermatomyositis is an autoimmune disease with inflammatory myositis and prominent cutaneous involvement. We describe a 
35-year-old lady who presented to us with proximal muscle weakness and erythematous rashes in the V area of the neck, nape 
of the neck (shawl sign), thighs (Holster sign), inframammary regions, buttocks and axilla. She was incidentally found to be 
positive for hepatitis C. She developed extensive sloughing of the cutaneous rashes after initiation of high dose steroids. There 
were no mucosal lesions. She was diagnosed with Toxic Epidermal Necrolysis (TEN) like presentation of dermatomyositis and 
treated with Intravenous immunoglobulin to which she showed a rapid response. TEN like lesion is rare in dermatomyositis. The 
pathogenesis is likely to be similar to TEN like acute cutaneous lupus.

Key-words: Steven Johnson Syndrome (SJS)/ Toxic Epidermal Necrolysis (TEN), Dermatomyositis, Hepatitis C.

INTRODUCTION
1Dermatomyositis  is a chronic autoimmune disease that is 

characterised by inflammatory myositis and cutaneous 
changes along with the involvement of different organ systems 
including blood vessels, joints, oesophagus, and lungs. It can 
have a wide range of cutaneous manifestations. Classical 
pathognomonic cutaneous manifestations are periorbital 
heliotrope rash, Gottron’s papule and Gottron’s sign. Here we 
report an unusual cutaneous manifestation of Toxic-epidermal-
necrolysis (TEN) like rash in a dermatomyositis patient with 
incidentally detected hepatitis C.

Case Report:

A 35-year-old female presented to us with a two-month history 
of severe myalgia, proximal muscle weakness and 
erythematous photosensitive skin rash over the anterior chest, 
nape of the neck, dorsum of fingers (knuckles), extensors of 
both elbows. There was no history of fever, weight loss, night 
sweat, loss of appetite, joint pain, swelling, Raynaud’s 
phenomenon, skin thickening, oral or ocular sicca, cough or 
hemoptysis. On examination, the upper limb and lower limb 
proximal muscle power were 4 out of 5. Manual muscle testing 
(MMT-8) score could not be calculated because of severe pain. 
There was no distal & truncal muscle weakness. Apart from 
proximal muscle weakness neurological and other system 
examinations were unremarkable. Before presentation to us, 
she was evaluated outside; laboratory reports showed elevated 

t r ansaminase  l eve l s  (SGOT>SGPT )  &  c rea t i n i ne 
phosphokinase (CPK).  On further evaluation; she was found to 
have seropositivity for hepatitis C with a viral load of 4130 IU/ml. 
Her inflammatory markers were elevated, with normal 
hemogram, renal function & urinalysis. Antinuclear antibodies 
(by immunofluorescence) and myositis panel were negative. 
Diagnosis of dermatomyositis was made based on proximal 
muscle weakness, characteristic cutaneous rashes and 
elevated CPK (Table 1). There were no features of chronic liver 
disease. She was started on high dose oral glucocorticoids at a 
dose of 1 mg/kg of prednisolone along with antivirals as per 
gastroenterology advice. Two weeks later; she presented to us 
with progressive cutaneous lesions as large blisters over the 
anterior & posterior trunk, armpits, both thighs & perineal region 
which ruptured to form superficial erosions (involving >50% of 
body surface area) (Figure -1). Her palms, soles and mucosa 
were not involved. She denied any history of fever or any 
constitutional symptoms apart from pain. Differential 
diagnoses considered were immunobullous disorder, drug-
induced toxic epidermal necrolysis or TEN related to 
dermatomyositis. Because of the absence of mucosal lesion, 
distribution of the blistering lesions in the same areas that were 
previously erythematous TEN like cutaneous flare secondary to 
DM was considered. Dermatology consultation & skin biopsy 
was done. Fig 2: (A & B) The skin biopsy was inconclusive and 
showed  hyperkeratosis with irregular acanthosis and 
Moderate spongiosis with lymphocytic exocytosis. 
Fig 2: (A & B).

MCJ-20-22

37



Manipal Clinical Journal | Volume 2 | Issue 1 | January - March 2022

SJS/TEN in Dermatomyositis

DISCUSSION:

Dermatomyositis is known to have variable cutaneous 
manifestations. Our case has acute widespread blistering 
cutaneous lesions reminiscent of toxic epidermal necrolysis. 
Toxic epidermal necrolysis is a life-threatening disease 
characterised by widespread sloughing of the skin and 
mucosal surfaces including the oral cavity, gut, kidneys, eye, 
genitalia, and/or lungs. The etiology is most cases in drug-
induced and the histopathology shows full-thickness 

2epidermal necrosis.  In our patient the lack of mucosal lesions 
and involvement of previously erythematous areas and 
presence of active myositis suggested that the TEN was likely 

3due to dermatomyositis.  
4TEN like cutaneous lesions in lupus  is well described; while 

TEN like manifestation in dermatomyositis is very uncommon. 
5There has been only one case report by Kushnir-Grinbaum et al  

demonstrating MDA-5 (Melanoma differentiation-associated 
Protein-5) associated dermatomyositis presenting with TEN 
l ike manifestations.  Cutaneous manifestations of 
dermatomyos i t i s  &  lupus  have s imi la r  c l in ica l  & 
histopathological features. Biopsy of the lesion may show 
severe oedema of the papillary dermis/liquefaction 
degeneration of basal cell layer and vasculopathy of the dermo-
epidermal interface are common histopathological findings. 
Histopathology in TEN like lupus shows full-thickness 
epidermal necrosis with marked dyskeratosis and can have 
findings of interface dermatitis. Direct Immunofluorescence 
(DIF) can be positive IgG/IgM and C3d at the dermo-epidermal 

6 7junction.  Intravenous Immunoglobulin  has been found to be 
useful in the treatment of TEN like manifestations apart from 
symptomatic wound care and removal of offending agents. Our 
case had also shown a good response to IVIG.

Our patient was found to be positive for hepatitis C. Hepatitis C 
virus (HCV) infection is associated with a large spectrum of 

8extrahepatic and immunological manifestations  that involve 
primarily the joints, muscle and skin. Various dermatologic 
manifestations of hepatitis C have been described in literature 
like mixed cryoglobulinemia, lichen planus, porphyria cutanea 
tarda and necrolytic acral erythema. Only a few case reports of 
Hepatitis C associated dermatomyositis is described in the 
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Figure 1 - TEN like blistering skin lesion (A-D), A & B - Infra & 
Intermammary region, C & D - Right Buttock & Thigh region. E & F - 
Post IVIG therapy: Re - epithelization

Fig 2: (A & B) Skin Punch biopsy from right thigh shows skin with 
epidermis showing hyperkeratosis with irregular acanthosis. 
Moderate spongiosis with lymphocytic exocytosis was noted. The 
superficial dermis shows perivascular and interstitial infiltrate 
predominantly by lymphocytes along with a few eosinophils. Direct 
immunofluorescence was negative for IgG, IgA, IgM and C3.

She was started on intravenous immunoglobulin (IVIG) 2 
grams/ kg over three days. Cutaneous lesions stopped 
progressing and started re-epithelizing post IVIG. She was 
discharged on oral glucocorticoids. Skin lesions, proximal 
muscle weakness and CPK have improved at follow-up.

Laboratory investigations done outside:

Haemoglobin 11 gm/dL

WBC Count  6852 /cu.mm.

Platelet Count  1.04 lakh/cu.mm

SGOT  251 (<40 IU/L)

SGPT 184 (<40 IU/L)

CPK 444 IU/L

Hepatitis B surface antigen Negative

HIV serology Negative

Laboratory investigations on presentation:

CPK 3504 IU/L 21-215 IU/L

Hepatitis C virus antibody 20.20 (<0.90)

HCV RNA Viral Load: 4130 IU/ml

C Reactive Protein 21.97mg/L <5.00mg/L

Serum Ferritin 998.7 ng/mL [13.0-150.0]

Urine routine & microscopy Normal

ANA(Anti-Nuclear Antibody) 
by IF (Immunofluorescence) Negative

Myositis Panel Negative

Laboratory investigations  at follow up : 

Haemoglobin - 11.1g/dL

WBC Count - 12470/cu mm

Platelet Count 207000 /cu.mm.

Serum CPK 926 IU/L 21-215 IU/L

Serum Albumin 2.80 g/dL 3.50-5.20 g/dL

Table 1: Laboratory characteristics:
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Table 2- Review of literature of Hepatitis C and Dermatomyositis 

7. Lee HY, Lim YL, Thirumoorthy T, Pang SM. The role of intravenous 
immunoglobulin in toxic epidermal necrolysis: a retrospective analysis of 64 
patients managed in a specialized centre. Br J Dermatol. 2013 
Dec;169(6):1304–9.

8. Cacoub P, Saadoun D. Extrahepatic Manifestations of Chronic HCV Infection. 
Longo DL, editor. N Engl J Med. 2021 Mar 18;384(11):1038–52.

9. Toshikuni N. Dermatomyositis associated with hepatocellular carcinoma in an 
elderly female patient with hepatitis C virus-related liver cirrhosis. WJG. 
2006;12(10):1641.

10. Kee K-M, Wang J-H, Lee C-M, Changchien C-S, Eng H-L. Chronic hepatitis C 
virus infection associated with dermatomyositis and hepatocellular 
carcinoma. Chang Gung Med J. 2004 Nov;27(11):834–9.

11. Gomez A, Solans R, Simeon CP, Selva A, Garcia F, Fonollosa V, et al. 
Dermatomyositis, hepatocarcinoma, and hepatitis c: Comment on the article 
by Weidensaul et al. Arthritis & Rheumatism. 1997 Feb;40(2):394–5.

12. Arrais de Castro R, Vilas P, Borges-Costa J, Tato Marinho R. Hepatitis C virus 
infection: ‘beyond the liver.’ BMJ Case Reports. 2018 Jul 25;bcr-2018-
225817.
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literature (Table-2). On review of the published case reports of 
Hepatitis C associated Dermatomyositis, we found that three of 
the four patients described had associated hepatocellular 
carcinoma. Only one case has been reported to have 
dermatomyosi t is  as  an ext rahepat ic  auto immune 
manifestation of Hepatitis C.

CONCLUSION

Dermatomyositis can rarely present with a TEN like 
manifestation. In our patient, Intravenous immunoglobulin 
helped arrest the progression and lead to a rapid 
reepithelialisation.
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S.N Age/Sex Underlying disease Dermatomyositis Findings Disease onset Treatment Outcome

1 79 yr/F HCV-related 
Hepatocellular 

9carcinoma

Skin + Myositis as new 
presentation

NA Oral Prednisolone 
(1mg/kg) + Tumor 
embolization

Died 
secondary to 
bacterial 
pneumonitis

2 71 yr/M HCV related 
Hepatocellular 

10tumour

Dermatomyositis - 
Cutaneous + muscle as 
an initial manifestation

3 weeks Oral prednisolone 
30mg/day
Transcatheter 
embolization not 
done

Not mentioned

3 73-yr/ M HCV associated 
Hepatocellular 

11carcinoma

Proximal muscle 
weakness + Dysphagia + 
Gottron's sign as an initial 
presentation

3 months Oral prednisolone + 
Azathioprine along 
with Chemo-
embolization of 
tumour

Died

4 71 yr/ F 12Hepatitis Cutaneous + Muscle 
weakness + Dysphagia 
(as initial Manifestation)

Not specified Antiviral + 
prednisolone 1 mg/ 
kg

Complete 
remission with 
antiviral, 
Glucocorticoid 
tapered
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Fig 1: - Needle entering Foramen Ovale.
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ABSTRACT

Over the years, the specialty of Anesthesiology has improved its scope of practice from providing services in the operation 
theatre to various sectors of health care, including critical care, non-operating room anaesthesia services, pain management 
and palliative care.Pain management is a sub specialty dealing with relieving patients from suffering as a result of acute or 
chronic pain issues. While acute pain management is still a strong forte of the anaesthesia practice, chronic pain management 
has developed as a niche specialty requiring extensive training for the same and has recently been included by the international 
classification of diseases as a separate disease entity with individual codes for various chronic pain states.

Key-words: Chronic Pain , Interventional Pain , Quality of Life.

INTRODUCTION

According to the International Society for Study of Pain ( IASP) 
redefined pain as an unpleasant sensory and emotional 
experience associated with or resembling that associated with 

1actual or potential tissue damage.  Pain is always a personal 
experience that is influenced to varying degrees by biological, 
psychological, and social factors. Chronic pain can be 
managed or treated by a multimodal approach involving 
pharmacotherapy, psychotherapy and interventional 
techniques with the aim of improving the patients quality of life 
and reduce burden on the existing health care services.

We present to you a series of 3 cases with chronic pain states 
whose pain was managed by the above mentioned 
approaches.

CASE 1

A 62 year female patient , diagnosed to have  Right Trigeminal 
Neuralgia since 10 years presented to us with severe 
lancinating pain in the right side of the face in the mandibular 
nerve distribution. Magnetic Resonance Imaging (MRI) 
revealed no vascular compression of the Trigeminal root 
complex. Her pain score at presentation was 7-8/10 with 
multiple lancinating episodes of pain every day. She was 
started Tab Carbamazepine with. Doses going up to 1200 mg 
per day with only marginal improvement of her pain. Patient 
was counselled about the available treatment options including 
intravenous medications, radiofrequency ablation and balloon 
compression for relief of pain. She was initially started on an 
intravenous infusion of Lidocaine with magnesium over 1 hour 
with standard monitoring facilities which reduced her pain 
score from 8/10 to 2/10. After 72 hours, she was taken up for 
radiofrequency ablation of the right Gasserian ganglion under 

fluoroscopic guidance and ablation was successfully carried 
out after stimulation of the V3 segment. Post procedure her 
pain reduced completely and was discharged on the same day, 
much happier and satisfied.

Trigeminal neuralgia is defined as sudden, usually unilateral, 
severe, brief, stabbing recurrent episodes of pain within 
distribution of one or more branches of trigeminal nerve which 
has profound effect on quality of life. Radiofrequency Ablation 
and Percutaneous Balloon Compression provide excellent long 

2term relief of pain in selected subjects.
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Case 2

A 37 year old male patient, diagnosed as having Spino 
Cerebellar Ataxia with severe spasticity underwent Intrathecal 
Baclofen pump placement 6 months ago. He reported severe 
pain in the right shoulder since 3 months which was limiting his 
rehabilitation. He was referred to us for management of the 
pain. A high resolution bed side ultrasonography done revealed 
tendinopathy of the right supraspinatus tendon with 
subacromial and sub coracoid bursitis resulting in the pain. He 
was administered an ultrasound guided subacromial and sub 
coracoid steroid injection on an outpatient basis, which gave 
him immediate relief of pain and achieved a complete and 
painless range of motion of his right shoulder.  He was asked to 
continue his rehabilitation programme with specific 
instructions to avoid excessive strain on the right shoulder and 
also started on rotator cuff strengthening exercises. His 
rehabilitation has been smoothly going on and we hope that he 
would be able to return to performing his activities of daily living 
very soon.

Ultrasound guided injections have been found to have better 
efficacy with much lower incidence of post-procedural 
complications and faster recovery. Also a targeted delivery of 
therapeutic medications leads to better accuracy and 

3outcomes as compared to blind injections.
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Case 3

A middle aged gentleman with history of metastatic pancreatic 
cancer with retroperitoneal lymphadenopathy was referred to 
us with severe back pain inspite of increasing oral and 
parenteral opioids for pain relief. His Computerized 
Tomography (CT) also revealed encasement of the Coeliac Axis 
by the tumour. After extensive discussion with the patient, 
attenders and the primary team, a Splanchnic Neurolytic block 
was offered as a modality for relief of pain, which was agreed 
upon. The patient underwent bilateral splanchnic nerve alcohol 
neurolysis under local anaesthesia under fluoroscopic 
guidance. Post procedure, patient had excellent relief of pain 
and transient hypotension due to the sympatholysis which 
settled with IV fluids over the next 8 hours. Post procedure, his 
opioid dose could also be  reduced resulting in better 
compliance and he continues to be on follow up.

Although Coeliac Plexus block has been recommended as the 
first line pain interventional technique for pancreatic cancer 
patients, it may not be possible to perform the same in cases 
where the tumor invades the Coeliac axis, altering the anatomy. 
Splanchnic block with Neurolysis/ Radiofrequency Ablation 
provides another option for pain relief in such patients with 

4comparable results.

MCJ-25-22

Fig 2: - Radiofrequency Ablation in process

Fig 3: - Ultrasound Guided  Injection into Subacromial 
Subdeltoid Bursa

Fig 4: - Contrast Spread for Bilateral Splanchnic Neurolysis

CONCLUSION

Chronic and Interventional Pain Management Services offer an 
addendum of services to patients suffering with chronic pain 
states. Interventional pain management offers a quick and 
more effective return to activities of daily living in select patients 
chosen carefully by the treating team. The spectrum of services 
available continues to be ever expanding with the ultimate 
motto of making a difference to the lives of our patients and the 
world a happier place to live in.
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ABSTRACT

Left bundle branch area (LBBA) pacing is gaining focus nowadays with extended indications in comparison to conventional 
pacemakers. LBBA pacing achieves normal or near normal conduction pattern with favourable cardiovascular hemodynamics 
and outcomes. It may also be considered as an alternate to cardiac resynchronization therapy (CRT) especially in patients with 
unfavourable coronary venous anatomy. In this report we describe three patients who successfully underwent LBBA pacing 
with varied indications for pacing.

Key-words: Left bundle branch area pacing; conventional pacemaker therapy; complete AV block; cardiac resynchronization 
therapy; electrocardiographic optimization.

BACKGROUND

RV myocardial pacing is known to cause electromechanical 
inter and intraventricular dyssynchrony which may lead to 
adverse outcomes including pacing induced cardiomyopathy 
and atrial fibrillation. Conduction system pacing (CSP) is a 
novel technique in pacemaker therapy with favourable 
outcomes, both electrocardiographically and clinically. It 
negates the adverse effects of direct myocardial pacing in both 
short and long term. While there are two forms of CSP – Left 
Bundle branch Area (LBBA) pacing and His bundle pacing 
(HBP). LBBA pacing is gaining more prominence than HBP due 
to high pacing thresholds, lead instability, poor R wave sensing 
and progression of distal conduction block associated with the 
latter. Additionally, LBBA pacing can also be used in patients 
with or without atrio-ventricular (AV) blocks. CSP is increasingly 
being used to restore cardiac synchrony in patients with LV 
systolic dysfunction and left bundle branch block as an 
alternative to traditional cardiac resynchronization therapy. In 
this report we describe three patients who underwent LBBA 
pacing for varied indications.

MATERIAL AND METHODS

Echocardiographic evaluation of septum was performed in all 
patients, prior to procedure to rule out basal septal scar, 
thinning and fibrosis. A pre pectoral pocket is created and two 
axillary vein access taken. LBBA pacing is performed using a 
Select Secure 3830 pacing lead (Medtronic, Minneapolis, MN), 
delivered via the fixed-curve C315-HIS sheath. The 12-lead 
electrocardiographic recording and the intracardiac 
electrograms (EGMs) from the pacing lead are simultaneously 
displayed and continuously recorded on an electro-
physiological recording system. 

During implantation, the tip electrode of the lead was used for 
unipolar pacing and recording. There were 2 methods of LBBA 
pacing lead implantation. The first technique used the His 
bundle region as an anatomical marker. Briefly, the delivery 
sheath with the lead tip just beyond the distal part of the sheath 
in the right anterior oblique (RAO) 30 degree projection was first 
inserted into the His bundle region where the His bundle 
potential was recorded. The His bundle region was referred as a 
marker, and the sheath with the lead was further advanced 1.5 
to 2 cm toward the ventricular septum. Once the lead touched 
the right side of the septum and the paced QRS morphology 
showed Left Bundle Branch Block (LBBB) morphology during 
pacing with an output of 5 V/0.5 ms, the lead was pointed 
toward the left side of the septum and screwed in place. During 
the lead advancement procedure, paced QRS morphology and 
pacing impedance were closely monitored. Once the paced 
QRS morphology showed right bundle branch delay (RBBD); 
usually QR or rSR in ECG lead V1/2) or near-normal QRS 
complex, the lead advancement was stopped. 

In the second technique, the sheath was directly inserted into 
the right ventricle and the pacing lead was advanced through 
the sheath such that only the distal part was beyond the tip of 
the sheath. Subsequently, the sheath and the lead touched the 
right side of the septum and pacing with an output of 2.0 V/0.5 
ms was applied. Once the paced ECG QRS morphology 
presented as LBBB morphology frequently with a notch (also 
called “W” waveform) at the nadir of the QRS waveform in ECG 
lead V1, the lead was fixed at this position with 4–5 clockwise 
rotations. A high-quality fluoroscopic radiograph confirmed the 
tip of the lead toward the septum in the left anterior oblique 
(LAO) 30 degree projection. Then the lead was screwed toward 
the left side of the septum in the RAO 30 degree projection. 
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Once the paced QRS morphology became RBBD or near-
normal QRS complex, the lead advancement was stopped. The 
depth of the lead inside the ventricular septum could be 
estimated by fluoroscopic imaging with contrast injection. 
Once LBBA pacing was acceptable, another active fixation 
lead is fixed at right atrial appendage (LAA).

Then, a DDDR (Dual Chamber Rate Adaptive) pulse generator is 
fixed to both right atrial and right ventricular lead and fixed at 
the floor of pocket. Finally, the pocket is closed in 3 layers after 
achieving complete hemostasis.

Case 1

A 23-year-old girl presented to emergency with history of three 
episodes of syncope in last three years and easy fatiguability 
since 5 years. Her routine blood investigations were in normal 
limits. Echocardiographic examination was normal. Her ECG 
showed complete AV block with narrow ventricular escape and 
diagnosed as congenital complete AV block. She underwent 
LBBA pacing as described above. Pre and post procedure 
ECGs are shown in figure 1. Pre pacing ECG shows complete 
heart block with a QRS duration of 90ms. Post procedure ECG 
shows a RBB block morphology suggestive of left bundle 
branch capture with a QRS duration of 110 msec.

Case 2

A 65-year-old male came to emergency with history of two 
episodes of syncope. His blood parameters were not having 
significant abnormalities. His ECG showed complete LBBB 
with QRS duration of 160 ms. On echocardiography, his LV 
showed global LV dysfunction with an ejection fraction of 35%. 
He underwent a coronary angiogram which revealed 
insignificant coronary artery disease.  In view of LBBB, 
syncope and LV dysfunction, he was considered for cardiac 
resynchronization therapy. However, owing to financial 
constraints conventional CRT could not be done, but instead 
he underwent LBBA pacing as described above. We 
additionally performed pacemaker AV delay optimization so as 
to achieve fusion between the paced wavefront and intrinsic 
right bundle branch conduction, which resulted in a QRS 
duration of 100 msec (Figure 2A and 2B).

MCJ-22-22
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Figure 2: ECG depicting LBBB with QRS duration of 160 ms prior to 
pacing (Figure 2A) and post left bundle area pacing after fusion with 
intrinsic conduction leading to QRS duration of 100 ms (Figure 2B).

Case 3

A 68-year-old farmer presented with lightheadedness on 
exertion since 1 year which got worsened since the last 1 
month. His blood parameters were unremarkable and 
echocardiography was normal. His ECG showed complete AV 
block with wide escape rhythm. LBBA pacing was performed 
successfully via the left axillary approach. His baseline QRS 
duration (prior to LBBA pacing) was 140 ms which improved 
to110 ms after LBBA pacing (Figure 3A and 3B).

Figure 3: ECG of degenerative complete AV block with wide QRS 
escape with QRS duration of 140 ms (Figure 3A) and post left bundle 
area pacing QRS duration of 110 ms (Figure 3B).

Figure 1: ECG of congenital complete AV block with narrow escape 
rhythm with QRS duration of 90 ms (Figure 1A) and post left bundle area 
pacing showing QRS duration of 110 ms with right bundle branch block 
morphology in V1 (Figure 1B). 

There were no complications and no crossover to conventional 
pacemaker in all three mentioned patients. All three patients 
were discharged within 2 days after the procedure.

DISCUSSION

CSP, especially LBBA pacing  is emerging as a newer modality 
for pacing in symptomatic patients with bradyarrythmias and 
heart failure. Like LBBB, conventional RV pacing leads to 
electromechanical dyssynchrony which is associated with 
adverse cardiac remodelling, worsening of systolic and 

1diastolic function and can lead to heart failure . These adverse 
events further progress rapidly in patients with pre-existing LV 

2dysfunction . This adverse remodeling can be prevented or 
improved by achieving normal or near normal conduction 
pattern. For conduction system pacing, LBBA pacing is 
increasingly preferred over HBP as a primary strategy owing to 
its wide target at left bundle branch area, absence of insulation 

3over conduction tissue (unlike fibrous encapsulated his)  Also , 
HBP leads to high pacing threshold culminating in rapid battery 
depletion, higher incidence of lead dislodgement, poor R wave 

4sensing and progression of distal conduction block .  Patients 
with congenital heart block tend to be young at the time of 
pacemaker implantation as seen in case 1. These patients 
require complete ventricular pacing over a long duration of time 
which predisposes them to develop pacing induced 

5cardiomyopathy (PIC) . LBBA pacing in such cases tends to 
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preserve ventricular synchrony thereby guarding against the 
development of PIC. 

LBBA pacing was first described by Huang et al, as a bail-out 
strategy after failed LV lead placement during CRT and HBP 
and has increasingly been investigated as a modality to restore 

6synchrony in patients with LBBB . In case 2, we describe a 
similar patient with LV dysfunction and LBBB who successfully 
underwent LBBA pacing with additional use of AV delay 
optimization leading to excellent restoration of inter and 
intraventricular synchrony. Merely using conventional 
pacemaker in this patient would have led to worsening of his 
heart failure.  

Case 3 had degenerative complete AV block in which LBBA 
pacing was performed. HBP in these patients remains 
challenging owing to difficulty in locating the His bundle and 
also owing to the risk of patients developing conduction block 
distal to the lead implant.

CONCLUSION

Left bundle area pacing, unlike conventional RV pacing, helps 
preserve/achieve ventricular synchrony thereby preventing 
development of PIC. It may additionally be considered as an 
alternative or supplement in patients with LV dysfunction 
requiring cardiac resynchronisation therapy.
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The OPD Nurse - The Face of the Hospital
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The OPD plays a vital role in control and surveillance of 
communicable diseases to prevent an outbreak of epidemic. 
The care provided by a OPD nurse extends beyond the 
administration of medications and other therapies.  They are 
responsible for the holistic care of patients which encompasses 
the psycho social development, cultural and spiritual needs of 
the individual. 

The next part is a very crucial one for the nurse to provide good 
care to the patients.  

A clear job description has to be provided.  The Nurses have to 
be free from all the non-nursing job responsibilities which can 
hamper providing good nursing care to the patients. To achieve  
100% patient satisfaction it is very important that there is 
proper communication, coordination and collaboration. The 
nurse has to be quick in analysing the patient’s condition and 
act accordingly.  Though the time span that the patient spends 
in the OPD is for a short duration the impact that he or she can 
have is for a life time.

Periodic surveys and feedback from the patients have to be 
obtained and genuinely addressed so that they do not form a 
hurdle in patient care.

The OPD represents the face of the organisation and the OPD 
nurse sets the first impression regarding the quality of services 
to be expected by the patient and hence plays a crucial role in 
patient satisfaction.
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Patient satisfaction is a core tool for measuring the 
performance of the hospitals and the services that they are 
providing to the patients.

The outpatient department or OPD is a place visited by a large 
section of community. It is the first point of contact between 
patient and hospital staff. It acts as an effective place for 
implementing preventive and promotive health activities. The 
OPD is often the primary contact between patients and their 
care givers in home health situations. The OPD is the place 
where the nurse works with people of all ages and with different 
health and social needs. A good communication ensures 
higher patient satisfaction. The impact the OPD nurse makes 
within the first 15-30minutes as the patient enters the hospital 
is very crucial. A well groomed and approachable nurse adds 
value to the patient care.

A survey has reported that over 30 crore outpatients in a year 
are treated in the OPD of hospitals. With this one can figure out 
the importance of the department and the health care team 
members especially the nurse who is appointed in it. Gone are 
the days when health care was a mere service with new 
advancements and up gradation. It is now becoming a very 
demanding industry.

Well now the question arises as to how smooth can it be for the 
patient to undergo a good entry and exit from the hospital OPD.

A good co-ordination and team work of all the departments will 
surely help the patient have a good experience. A good 
communication with a good rapport has to be built with the 
patient which is very crucial in patient satisfaction. Respect, 
understanding and co ordination among team members will 
always play a major role in executing an effective team work. 
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