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Swimming Pool Injuries: Diving in a Swimming Pool can be Fatal
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Abstract

Deaths in swimming pools are commonly attributed to drowning. There are other mechanisms also
by which an individual can sustain injuries which can lead to an untimely death. We present a case of
young male who sustained cervical spine injuries while diving in a swimming pool and died due to its
complications. There is no separate registry or data in India compiling the number of swimming pool
accidents and various injuries that are sustained by the patient. The authors aim to increase the public
awareness regarding these hidden dangers with swimming pool activities which can cost permanent
disability or even a life. This is not only a personal loss but a loss to the Community and Nation.
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Introduction

Injuries commonly occur in various sporting
activities particularly when enough precautions
or proper supervision is not taken. Swimming
Pool is considered as a complete body exercise
for both adults and children and is undertaken by
a significant number of people in warm climates.
Children particularly enjoy swimming pools as
a means of their entertainment for playing with
their friends in the pool. In all the swimming
pools invariably life guards are present to prevent
any mis-happening but deaths due to accidental
drowning are frequently are frequently reported.
There are other mechanisms also by which an
individual can sustain injuries which can lead to
an untimely death. We present a case of young
male who sustained cervical spine injuries while
diving in a swimming pool and died due to its
complications. The authors aim to increase the
public awareness regarding these hidden dangers
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with swimming pool activities which can cost
permanent disability or even a life.

Case Report

A young, 24 years male, went for swimming
practice in swimming pool. As he dived into the
pool his head struck the base of the pool leading
to cervical spine injury and hypoxic brain damage.
He developed quadriplegia and was shifted
to a specialized centre for spine management.
He underwent anterior cervical discectomy of
C5-6, C6-7 with C6 corpectomy, bone fusion using
Iliac bone graft with anterior cervical plating. He
subsequently developed bed sores, urinary tract
infection septicaemia eventually succumbed to the
complications of his injuries after nearly 5 months
after sustaining the injury in the pool.

The autopsy was conducted in Department of
Forensic Medicine, AIIMS, New Delhi. The deceased
was of athletic built. Tracheostomy site was present
over neck. Surgical scars were present on the lower
third aspect of right side of neck and right iliac crest
corroborating with the surgical treatment history
with the surgical. On post mortem examination,
the findings of surgical intervention were noted
and the cause of death was opined as Septicaemia
due to antemortem cervical spine injury (Image 1).
Yellowish discoloration was present over the body
tissues. Straw coloured fluid was present in the
cranial, Pleural and Abdominal Cavity. Surgical
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metallic implant with screws was present on the
anterior portion of body of cervical vertebrae
C4-C7 (Image 2). The underlying spinal cord was
swollen and edematous. Signs of infection and
septicaemia were present in the brain and lungs, as
sequelae of cervical spine injury (Image 3).

Image 1: Surgical Scars over Right Side Neck and Right
Tliac Crest

Image 2: Metallic Implant with Screws over the anterior
portion of body of Cervical Vertebra

Image 3: Signs of Septicaemia in Brain

Discussion

Swimming and diving is probably the most
common physical activity among children and the
third most common activity overall [1]. Injuries and
infections are not uncommon during Swimming.
To spread awareness of infections and to promote
healthy swimming, Centre for Disease Control
celebrates Healthy and Safe swimming week every
year [2]. A research of literature shows that the
individual may sustain open wounds to different
parts of body, spinal cord injuries, fracture of limb
bones, head injury, lips and tooth injuries and
sprains while swimming [3,4].

Deaths in swimming pools are commonly
attributed to drowning [5-9]. There is no separate
registry or data in India compiling the number of
swimming pool accidents and various injuries that
are sustained by the patient. According to Barss et
al, Diving is the most frequent cause of spinal cord
injury (SCI) from recreation and sport in Canada.
1 As described by Aito et al, Spinal cord injury
usually occurs in younger individuals [10]. In most
of the studies regarding injuries sustained during
diving, male preponderance of injury was noted
[4,10]. Usually injury involved C5 vertebral level
and the neurological level was C6 [10].

In our case also the deceased was a young male
who sustained injury to C5-6 vertebra resulting in
quadriparesis. Deaths due to such injuries are rare.
Aito et al describe that only one patient (n=65) died
during hospitalization [10].

Conclusion

As in all other sports, injuries commonly occur
during swimming. Some injures can be prevented
by taking appropriate precautions like placing
warning signs around the pool, appropriately
labelling the depth of the pool, preventing people
from taking dive in shallow depth and maintaining
safety norm by having adequate life guards
[1,9,11]. Spinal cord injuries during diving can be
caused even with minor trauma in a predeceased
individual and hence appropriate screening of
swimmers/athletes should be done [12].

Funding

There is no funding involved with the article.

Conflict of Interest

Thereisno conflict of interests of any of theauthor.

Indian Journal of Forensic Medicine and Pathology / Volume 11 Number 2 / April - June 2018



Abhishek Yadav, Mohit Gupta, Sudhir Kumar Gupta et al. / Swimming Pool Injuries: Diving 145
in a Swimming Pool can be Fatal

References

Barss P, Djerrari H, Leduc BE, Lepage Y, Dionne CE.
Risk factors and prevention for spinal cord injury
from diving in swimming pools and natural sites in
Quebec, Canada: a 44-year study. Accid Anal Prev
2008;40:787-97.

Healthy and Safe Swimming Week. Centre for
Disease Control and Prevention. at https://www.
cdc.gov/healthywater/observances/hss-week/
index.html.).

Lechner K, Connert T, Kuhl S, Filippi A. Lip and
tooth injuries at public swimming pools in Austria.
Dent Traumatol 2017;33:214-20.

Tadros A, Sharon M, Hoffman SM, Davis SM.
Emergency department visits coded for swimming

pool diving injuries. Int J Inj Contr Saf Promot
2018:1-5.

Berg J, Thorson J. [Drowning in private swimming
pools among children in Sweden 1958-1973].
Lakartidningen 1974;71:2986-9.

6.

10.

11.

12.

Bjerrum L, Bjerrum P. [Drowning accidents among
children in private swimming pools in 1973-1977].
Ugeskr Laeger 1981;143:1495-7.

Hassall IB. Drownings in private swimming pools.
N Z Med ] 1982;95:129-30.

Marsh C. Can drowning in swimming pools be
prevented? Pediatrics 1999;103:856.

Pelletier AR, Gilchrist J. Fatalities in swimming
pools with lifeguards: USA, 2000-2008. Inj Prev
2011;17:250-3.

Aito S, D’Andrea M, Werhagen L. Spinal cord
injuries due to diving accidents. Spinal Cord
2005;43:109-16.

Balchen EH. Modified swimming pools in Manitoba.
Can J Public Health 1962;53:260-2.

Schroeder GD, Vaccaro AR. Cervical Spine Injuries in
the Athlete. ] Am Acad Orthop Surg 2016;24:€122-33.

Indian Journal of Forensic Medicine and Pathology / Volume 11 Number 2 / April - June 2018



146

/Revised Rates for 2018 (Institutional) \
Title Frequency Rate (Rs): India Rate ($):ROW
Community and Public Health Nursing 3 5500 5000 430 391
Dermatology International 2 5500 5000 430 391
Gastroenterology International 2 6000 5500 469 430
Indian Journal of Agriculture Business 2 5500 5000 413 375
Indian Journal of Anatomy 4 8500 8000 664 625
Indian Journal of Ancient Medicine and Yoga 4 8000 7500 625 586
Indian Journal of Anesthesia and Analgesia 4 7500 7000 586 547
Indian Journal of Biology 2 5500 5000 430 391
Indian Journal of Cancer Education and Research 2 9000 8500 703 664
Indian Journal of Communicable Diseases 2 8500 8000 664 625
Indian Journal of Dental Education 4 5500 5000 430 391
Indian Journal of Forensic Medicine and Pathology 4 16000 15500 1250 1211
Indian Journal of Emergency Medicine 2 12500 12000 977 938
Indian Journal of Forensic Odontology 2 5500 5000 430 391
Indian Journal of Hospital Administration 2 7000 6500 547 508
Indian Journal of Hospital Infection 2 12500 12000 938 901
Indian Journal of Law and Human Behavior 2 6000 5500 469 430
Indian Journal of Library and Information Science 3 9500 9000 742 703
Indian Journal of Maternal-Fetal & Neonatal Medicine 2 9500 9000 742 703
Indian Journal of Medical & Health Sciences 2 7000 6500 547 508
Indian Journal of Obstetrics and Gynecology 4 9500 9000 742 703
Indian Journal of Pathology: Research and Practice 4 12000 11500 938 898
Indian Journal of Plant and Soil 2 65500 65000 5117 5078
Indian Journal of Preventive Medicine 2 7000 6500 547 508
Indian Journal of Research in Anthropology 2 12500 12000 977 938
Indian Journal of Surgical Nursing 3 5500 5000 430 391
Indian Journal of Trauma & Emergency Pediatrics 4 9500 9000 742 703
Indian Journal of Waste Management 2 9500 8500 742 664
International Journal of Food, Nutrition & Dietetics 3 5500 5000 430 391
International Journal of Neurology and Neurosurgery 2 10500 10000 820 781
International Journal of Pediatric Nursing 3 5500 5000 430 391
International Journal of Political Science 2 6000 5500 450 413
International Journal of Practical Nursing 3 5500 5000 430 391
International Physiology 2 7500 7000 586 547
Journal of Animal Feed Science and Technology 2 78500 78000 6133 6094
Journal of Cardiovascular Medicine and Surgery 2 10000 9500 781 742
Journal of Forensic Chemistry and Toxicology 2 9500 9000 742 703
Journal of Geriatric Nursing 2 5500 5000 430 391
Journal of Microbiology and Related Research 2 8500 8000 664 625
Journal of Nurse Midwifery and Maternal Health 3 5500 5000 430 391
Journal of Organ Transplantation 2 26400 25900 2063 2023
Journal of Orthopaedic Education 2 5500 5000 430 391
Journal of Pharmaceutical and Medicinal Chemistry 2 16500 16000 1289 1250
Journal of Practical Biochemistry and Biophysics 2 7000 6500 547 508
Journal of Psychiatric Nursing 3 5500 5000 430 391
Journal of Social Welfare and Management 3 7500 7000 586 547
New Indian Journal of Surgery 4 8000 7500 625 586
Ophthalmology and Allied Sciences 2 6000 5500 469 430
Otolaryngology International 2 5500 5000 430 391
Pediatric Education and Research 3 7500 7000 586 547
Physiotherapy and Occupational Therapy Journal 4 9000 8500 703 664
Psychiatry and Mental Health 2 8000 7500 625 586
Urology, Nephrology and Andrology International 2 7500 7000 586 547
Terms of Supply:

1. Agency discount 10%. Issues will be sent directly to the end user, otherwise foreign rates will be charged.

2. All back volumes of all journals are available at current rates.

3. All Journals are available free online with print order within the subscription period.

4. Alllegal disputes subject to Delhi jurisdiction.

5. Cancellations are not accepted orders once processed.

6. Demand draft / cheque should be issued in favour of “Red Flower Publication Pvt. Ltd.” payable at Delhi

7. Full pre-payment is required. It can be done through online (http:/ /rfppl.co.in/subscribe.php?mid=7).

8. No claims will be entertained if not reported within 6 months of the publishing date.

9. Orders and payments are to be sent to our office address as given above.

10. Postage & Handling is included in the subscription rates.

11. Subscription period is accepted on calendar year basis (i.e. Jan to Dec). However orders may be placed any time throughout the year.
Order from

Red Flower Publication Pvt. Ltd., 48/41-42, DSIDC, Pocket-II, Mayur Vihar Phase-I, Delhi - 110 091 (India), Tel: 91-11-22754205, 45796900,

an: 91-11-22754205. E-mail: sales@rfppl.co.in, Website: www.rfppl.co.in

Indian Journal of Forensic Medicine and Pathology / Volume 11 Number 2 / April - June 2018



147

7 N
STATEMENT ABOUT OWNERSHIP AND OTHER PARTICULARS
“Indian Journal of Forensic Medicine and Pathology” (See Rule 8)
1. Place of Publication : Delhi
2. Periodicity of Publication : Quarterly
3. Printer’s Name : Asharfi Lal
Nationality : Indian
Address : 3/258-259, Trilok Puri, Delhi-91
4. Publisher’s Name : Asharfi Lal
Nationality : Indian
Address : 3/258-259, Trilok Puri, Delhi-91
5 Editor’s Name : Asharfi Lal (Editor-in-Chief)
Nationality : Indian
Address : 3/258-259, Trilok Puri, Delhi-91
6. Name & Address of Individuals : Asharfi Lal
who own the newspaper and particulars of 3/258-259, Trilok Puri, Delhi-91
shareholders holding more than one per cent
of the total capital
I Asharfi Lal, hereby declare that the particulars given above are true to the best of my
knowledge and belief.
Sd/-
(Asharfi Lal)
A )

Indian Journal of Forensic Medicine and Pathology / Volume 11 Number 2 / April - June 2018



148

SUBSCRIPTION FORM

I want to renew/subscribe international class journal “Indian Journal of Forensic Medicine and Pathology” of
Red Flower Publication Pvt. Ltd.

Subscription Rates:
e Institutional: INR16000/ USD1250

Name and complete address (in capitals):

Payment detail:
Onunline payment link: http:/ /rfppl.co.in/ payment.php?mid=15

Cheque/DD: Please send the US dollar check from outside India and INR check from India made payable to
‘Red Flower Publication Private Limited’. Drawn on Delhi branch.

Wire transfer/NEFT/RTGS:

Complete Bank Account No. 604320110000467

Beneficiary Name: Red Flower Publication Pvt. Ltd.

Bank & Branch Name: Bank of India; Mayur Vihar

MICR Code: 110013045

Branch Code: 6043

IFSC Code: BKID0006043 (used for RTGS and NEFT transactions)
Swift Code: BKIDINBBDOS

Term and condition for supply of journals

1. Advance payment required by Demand Draft payable to Red Flower Publicaion Pvt. Ltd. payable at
Delhi.

2. Cancellation not allowed except for duplicate payment.

3. Agents allowed 10% discount.

4. Claim must be made within six months from issue date.

Mail all orders to

Subscription and Marketing Manager

Red Flower Publication Pvt. Ltd.

48/41-42, DSIDC, Pocket-II

Mayur Vihar Phase-I

Delhi - 110 091 (India)

Phone: 91-11-45796900, 22754205, 22756995, Cell: +91-9821671871
E-mail: sales@rfppl.co.in

Indian Journal of Forensic Medicine and Pathology / Volume 11 Number 2 / April - June 2018



