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the propagating bullet and tissue damage occurs due to shearing and compression 

as the missile forces through the tissue~ reported by Hopkinson (1967) and 

quoted by Selikowitz (1). 

High velocity bullets like the Russian AK47 or American M16 travel at speeds 

greater than 3200feet/second (muzzle velocity) and cause damage by almost an 

explosive effect of temporary cavity (seen in figure 1) formation as seen by 

Amato (1972) and quoted by Selikowitz (1). 

Oem 

.... ... " ~.flti mm):o;p 
'lel- 31 ~o tIS (960 m,'s) 
'M 50 ~ (3,~ gm) 
Hn~1 .... - ?:l.S gr (1:'i? [)m) 
53% fr~melitati()ll 

Figure 1: Temporary cavity formation - From ML Fackler MD, Division of Trauma Research 

Presidio of Trauma, California 

The cavity produced persists after the bullet has passed and pressure in the cavity 

may be greater than 100 atmospheres and change to sub-atmospheric pressure as 

the cavity undulates and finally dampens out and tissue damage is caused away 

from the tract in an explosive manner as vessels and axon sheaths tear and larger 

vessels thrombose and tissues are destroyed as reported by Rich (1977) and 

quoted by Selikowitz (1). The stability created by spinning increases bullet contact 

velocity, range and accuracy by reducing aerodynamic drag and therefore the 

tendency to tumble~ reported by Hopkinson (1967) and quoted by Selikowitz 

(1). These motions are known as precesion and nutation and form a combined 

movement known as yaw: the deviation of a bullet's longitudinal axis from the 

midline of flight trajectory ~ reported by Hopkinson (1967) and quoted by 

Selikowitz (1). 
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3. Essential Applied Anatomy 

The size of the penis is relatively smaller under the influence of adrenaline during 

sympathetic stimulatory situations (the so called "fight or flight" state). This might 

be protective against injury. 

Figure 2. Anatomy of the penile corpora. (Picture obtained from www.webmd.com) 

However, the multiple tissue planes, as seen on the schematic cross section in 

Figure 2, (skin, Buck's fascia, corpora cavernosa, corpus spongiosum, urethra 

with lumen) encourage energy release and may cause a missile to change from 

yaw to tumble with potential increase in energy release and tissue destruction. (4) 

Morbidity could be divided into: 

Vascular damage: The penile attery, a branch of the internal pudendal attery, 

supplies blood in a pedicle fashion - proximal damage could lead to distal 

impairment with necrosis of distal tissues. It is known that pudendal aItery 

damage from a gunshot wound may cause vascular impotence. This can be 

rectified by surgical vascular reconstruction (5). 

Neurological damage: The cavernosal nerves that run along the side of the urethra 

in the pelvic diaphragm fan out over the penis in a varied manner (some nerve 

bundles stay together and in other cases they may fan out uniformly). Bullet 

damage (high or low velocity) may damage these nerves and impair the initiation 

and maintenance of erection. Sensation to the skin of the penis is from the genito-

11 
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Chapter 4 Results 

Incidence n = 68 

The number of these injuries seen per year is shown in Figure 3 (1997 (7 cases) 

and 2006 (5 cases) were excluded as these study years were incomplete: from 

August 1997 to September 2006.) . 

15 

:G 10 
(/j 
co 
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Years of presentation 

1998 1999 2000 2001 2002 2003 2004 2005 

Years 

Figure 3 Number of cases of gunshot wounds to the external genitalia seen per year in the study 

population. 

Months of year (n=68) 

The number of cases seen relative to the month of the year is shown in Figure 4 .. 
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Figure 4. Monthly variation of gunshots during the study period. 

January - 9, February - 2, March - 2, April - 6, May - 4, June - 4, July - 8, 

August - 9, September - 2, October - 1, November - 10, December - 11. 
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Age of the study population n=67 

The age distribution of the study population is shown below and in Figure 5: 

15-19 year old group: (22.4%) 

20-29 year old group: (40.3%) 

30-39 year old group: (27%) 

41-50 year old group: 00.3%) 

30 -

II) 
25 - 20 -0 

..c 
15 -II) 

c: 
:J 10 
(!} 

5 
0 

15-19 20-29 30-39 41-50 

Age 

Figure 5. Age distribution of the study population 

Race (n = 70) 

The majority of patients were Black (53%), followed by Mixed Race patients 

(44%) and the minority of patients were White (3%) as demonstrated by figure 6. 

40 ;----3'1----------------

1 

: -~ - ~~ --- - : I 
i :: ---- -----j 
Cl 15 -1 

- I 

5 - - - --- - -2 ---
o 

o 
Black Mixed Race Asian White 

Figure 6. Racial distribution of the stud)' population 
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Employment (n = 70) 

The unemployment rate was 60% (42 cases). The highest level of employment 

was a salesman, followed by assistant panel beater, security guard and taxi driver. 

Marital status n=62 

The majority were single - 51 (82%) and 11 patients were married (18%). 

The age range for married patients were 17 - 44 years (average age 31 years). The 

unemployment rate among married men was 6/11 (54%). 

Residential areas affected n=62 

The residential areas from which the patients came were Khayelitsha - 17, 

Mitchells Plain - 12, Guguletu - 11, Athlone - 4, Manenberg - 3, Langa - 2, 

Nyanga - 2, Kenilworth - 1 and Pelican Park - 1. This is demonstrated in part by 

the map below in figure 7: 

Figure 7. Residential areas around Cape Town affected by genital gunshot wounds. 
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Referral sources: n=62 

Primary (Day Hospital) referrals were 41 cases (66%) and secondary level 

hospital referrals (e.g. GF Jooste Hospital or New Somerset Hospital) were 

21(34%). 

Reason for gunshot n= 7 

The attending ambulance person, triage nurse, attending trauma doctor or 

attending urologist in 59 patients, did not document the reason for the incident. In 

the 7 patients when it was documented there were 2 assaults, 4 robberies and 1 

self-inflicted injury. 

Velocity 

Only 1 patient sustained a high velocity gunshot wound and 69 suffered low 

velocity gunshot wounds 

Position 

Penile gunshots were found in 23 cases (5 urethral injuries). 

Peno-scrotal gunshots were found in 23 cases (7 urethral injuries). 

Scrotal gunshots were found in 24 cases (2 urethral injuries). 

Figure 8. A gunshot traversing the glans and one corpus cavernosum 

24 
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Number of shots to genitalia n=69 

65 cases suffered one shot only to the genitalia. Four cases suffered two shots to 

the genitalia of which 1 had bilateral testis injury, 2 had urethral injuries and 2 had 

wound infections in the post-operative period. (Please note that the rest of the 

study will reveal that 3 other patients suffered bilateral testis injury, but this was 

after a single bullet wound.) There were a total number of 73 gunshots to the 

genitalia. 

Dipstick Urine n=67 

This routine test was either not documented or done in 45 cases (67%). It was 

done in 22 cases. It tested positive for blood in 15 patients: 6 had urethral injuries 

(40%) on further investigation. Dipstick test was negative for blood in 7 patients: 

2 had urethral injury (28%) on further investigation. 

Radiological Studies 

Only 4 cases were investigated with micturating cysto-urethrography (the 

recommended test for these injuries in all cases) (20). These four studies led to 

only one urethral injury being diagnosed. A further 8 urethral injuries were 

diagnosed in the non-investigated group by means of cystoscopy. Scrotal 

ultrasound was used in 2 cases - in both cases this was a helpful test and gave 

valuable information about the injured state of the testis. 

Figure 9. A bullet residing in tbe bulbar area arter a gunshot 

25 



Univ
ers

ity
 of

 C
ap

e T
ow

n

was treatment 3 

3 

to 

were 2 cases 1 

case with a U"J'HU'''''' 

a 

out 

testosterone were not ..., .... ...,"' . ..., ..... 

were seen as ,-,'-'Jun.'''''"'' 

to 

sutures 



Univ
ers

ity
 of

 C
ap

e T
ow

n

Figure 11. Genital skin loss (a corporeal defect can also be seen at the arrow) 

Figure 12. "Tacking" sutures approximating apparent skin loss (in the same patient) 
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Anatomical distribution of injuries to genitalia 
- -- - - - - - -- -- - - - --- - - -- - - - -- - _. - - - -- - -- - .- - - -

I 

I Anatomical distribution of Injuries I 0 Corpus 
cavernosum 

Testis(4 
bilateral) 

19% 

Spermatic 
Cord (2 

bilateral) 
18% Urethra 

16% 

Corpus 
cavernosum 

26% 

Corpus 
. - spongiosum 

8% 

Glans Bulbar 
2% 11% 

; • Corpus 
spongiosum 

o Bulbar 

i DGlans 

Figure 13. Anatomical distribution of injuries sustained to the external genitalia in this study 

population. 

The risk of injury to the corpus cavernosum is the highest and to the lowest to the 

glans during a gunshot wound to the genitalia as demonstrated in figure 13. 

Associated Injuries 

The most common injury (figure 14) was the thigh in 25 cases, buttock in 13 

cases, vascular injuries in 3 cases, rectum and bladder in 2 cases each and 1 hand 

lOJury. 
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Figure 14. Associated injuries 
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Figure 13. A later admission de-prioritising genital gunshot follow-up 
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