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Abstract 
  
Stress fractures are often found in military recruits. Most involved bones are tibia, metatarsals, calcaneus and 

fibula. Pelvic stress fracture especially at pubic ramus is relatively rare; however, it is found more in females 

in comparison to its male counterpart. A prospective study was carried out to investigate demographic 

features of pelvic stress fractures among the Naval cadets in Bangladesh. A total of 18 patients with pelvic 

stress fractures reported at the Department of Orthopedics of Bangladesh Naval Ship (BNS) Patenga 

Hospital at Chattogram, Bangladesh, between January 2021 and December 2022. Naval trainee officers both 

male and female undergo physical and military training during their courses. Most of the cadets reported with 

pain in their groin. Routine investigation was done. Plain radiograph of pelvis revealed fracture lines 

sometimes periosteal elevation and sclerosis. The mean age of the patients was 18.94 years (ranging 

between 18 and 20 years). Out of 18 patients, 17 were female and 1 was male. All the cadets were treated 

conservatively. Post trauma pain developed in 3(16.67%) cases, while the rest 15(83.33%) recovered 

completely. 
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Introduction 
 

Stress fracture have been a documented problem 

in the military recruit near about 170 years,
1
 

occurring in 1 to 30% of trainees.
2,3

 During 

demanding military training, bone is subject to 

large mechanical stress.
4,5

 If this stress occurs 

repeatedly and with sufficient magnitude, leading 

to cyclical overload of the bone. Such an 

overload can cause stress fracture.
6
 

 

Stress fractures most frequently affect the lower 

extremities, most commonly involved bones are  

tibia, metatarsals, calcaneus and fibula.
7,8

 Pelvic 

stress fractures, however, are relatively rare, 

representing only 1 to 10% of all stress fractures 

reported.
9,10

 Stress fractures of the pelvis can be 

particularly devastating because of the increased 

healing time required compared with stress 

fractures at other sites.
11-13

 The 6 to 12 months of 

convalescence required by many individuals who 

suffer a pelvic stress fracture is much longer than 

the 4 to 8 weeks of rehabilitation required for 

stress fractures at other sites.
14
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Pelvic stress fractures, females have a much 

greater incidence compared with males engaging 

in similar activities.
13,15,16

 Military training is a very 

uniform experience, there was something 

intrinsically different about the recruits who 

developed the pelvic stress fractures compared 

with females who completed recruit training 

without injury.
17 

The proposed reasons for the 

gender disparity include female have lower bone 

density,   poor   musculoskeletal    fitness,   wider  
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pelvic girdle, and shorter legs compared with 

male.
3,13,15,18

 The purpose of the study was to 

investigate the demographic characteristics of 

pelvic stress fractures among the Naval cadets in 

Bangladesh.  

 

Methods 

 

This prospective study was done on a total of 18 

patients with pelvic stress fractures who reported 

at the Department of Orthopedics of Bangladesh 

Naval Ship (BNS) Patenga Hospital at 

Chattogram, Bangladesh, between January 2021 

and December 2022. Trainee officers both male 

and female undergo physical and military training 

in formation marching, running, and military drill. 

Stress fracture diagnoses were based on 

subjective complaint of atraumatic, insidious 

onset of pain and tenderness consistent with 

positive radiographic findings like periosteal 

elevation, sclerosis, or fracture line on plain film 

of pelvic x-ray of the naval cadets (as seen in Fig. 

1 & 2).  

 

 

Fig. 1: Digital radiograph of a female patient 

(aged 20 years) demonstrating the typical 

location (pubic ramus) and appearance of a 

pelvic stress fracture (arrow mark) 

 

All stress fracture subjects were evaluated at the 

BNS Patenga Hospital. All radiographic findings  
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were interpreted by the radiologists. Conservative 

treatment is being given to all the patients in the 

form of rest, analgesics, vitamin D and calcium 

supplements. 

 

Fig. 2: Digital radiograph of a female patient 

(aged 19 years) showing the narrowest part of 

pubic bone (pubic ramus) which is the typical site 

of pelvic stress fracture (arrow mark) 
 

 

Data was expressed as frequency and 

percentage in a tabulated form. The study was 

approved by the Institutional Review Board of the 

Bangladesh Naval Ship (BNS) Patenga Hospital, 

Chattogram, Bangladesh. 

 

Results 

 

A total of 18 patients were treated during our 

study period. The mean age of the patient was 

18.94 years (ranging between 18 and 20 years) 

(Table-I). 17 were female and 1 was male (Table-

II). All the cadets were treated conservatively. 

Complete recovery was observed in 15(83.33%) 

patients, while 3(16.67%) patients developed 

post trauma pain (Table-III). 
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Table-I: Distribution of patients according to age 

group (n=18) 
 

Age (in years) Frequency Percentage 

18 5 27.78 

19 9 50 

20 4 22.22 

Total 18 100 

 

Table-II: Distribution of patients according to sex 

(n=18) 
 

Sex Frequency Percentage 

Male 1 5.56 

Female 17 94.44 

Total 18 100 

 

Table-III: Outcome of conservative treatment 

(n=18) 
 

Rating Frequency Percentage 

Discharge with 

full recovery 

15 83.33 

Post trauma 

pain 

3 16.67 

Total 18 100 

 

 

Discussion 

 

Pelvic stress fractures have been reported in 

civilian athletes, most often afflicting long-

distance runners.
11,13

 Pelvic stress fractures were 

described in medical records of military 

professionals as early as in the 1940s.
10,19

 The 

cause of a pelvic stress fracture has been 

attributed to the pull of the adductor muscles on 

the narrow pubic rami.
10,19-21

 The muscular pull 

theory is supported by the fact that stress 

fractures of the pelvis most frequently occur at 

the ramus (Fig.1), which is the narrowest area of 

the pubic bone (Fig. 2) as well as the site for the 

origin of the adductor magnus.
22 

During the 

normal   gait   cycle,   the   medial   portion  of the  
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adductor magnus acts with the other adductor 

muscles to flex the hip, whereas its lateral fibers 

act with the hamstrings to extend the hip.
10,22

  

 

Researchers proposed that it was the interplay 

between the adductor muscles, which originate 

medial aspect of the pubic rami, and the 

hamstrings, which originate from the lateral site  

of the pubic rami, acting as antagonists during 

gait, that create a shear stress at the narrow 

isthmus and produce a fracture. 
20,22

  
 

A study done by Ozburn & Nichols
16

 reported that 

many of the female Army recruits suffering pelvic 

from stress fractures were short and also 

marched at the back of the company. They also 

suggested that the recruits needed to run or take 

giant steps to keep up with the taller males at the 

front of their training division. Hill et al.
23 

reported 

that they were able to eliminate the occurrence of 

pelvic stress fractures in female British Army 

recruits by decreasing the stride length of a 

marching training to 27 inches from the standard 

30-inch pace. Jones et al.
24

 also noticed a similar 

relationship between shorter female height and 

the injury rates among military recruits.
24

 Milgrom 

et al.
25

 and Finestone et al.
2 

suggested that it is 

the short narrow bones that are at risk for stress 

fracture. Beck et al.
26

 concluded that recruits who 

developed stress fractures were shorter, lighter, 

and had smaller anthropometric dimensions than 

recruits who were injury free. They did not, 

however, differentiate by site of fracture, nor did 

they account for possible differences in the 

activities of recruits who did or did not develop 

stress fractures. Moreover, short stature is not an 

independent risk factor for pelvic stress fractures 

when individuals are allowed to walk, march or 

run at their natural pace and stride, for example, 

athletes  who  run at a natural stride length. Short  

 

Page 68 

 



 

 

      Original Article 
 

 
 

stature does become a risk for pelvic stress 

fractures, when an individual is forced to 

"overstride," such as when marching in a 

formation of recruits aligned from tall to short.
17

 

 

Limitations of this study included relatively small 

number of subjects, data collection procedure, 

unavailability of radiographs of other 

asymptomatic individuals. It also lacked specific 

quantitative measures of bone density, bone 

morphology or skeletal alignments, which would 

give more specific information. 

 

Conclusion 
 

Stress fractures at different anatomic sites may 

result from different mechanisms. Our data 

suggests that Naval cadets are prone to pelvic 

stress fracture during their training. It is more 

common among the female cadets in comparison 

to their male counterparts. 
 

 

References 
 

1. Briethaupt MD. Zur pathologie des mensch 

liched fusses. Med Zeitung 1855; 24: 169, 171, 

175-7. 

 

2. Finestone A, Shlamkovitch N, Eldad A, Wosk J, 

Laor A, Danon YL, et al. Risk factors for stress 

fractures among Israeli infantry recruits. Mil 

Med. 1991;156(10):528-30.  

 

3. Jones BH, Cowan DN, Knapik JJ. Exercise, 

training and injuries. Sports Med. 

1994;18(3):202-14. 

 

4. Mann RA, Hagy JL, White V, Liddell D. The 

initiation of gait. J Bone Joint Surg Am. 

1979;61(2):232-9. 

 

5. Lanyon LE, Hampson WG, Goodship AE, Shah  

 

 

 

 CBMJ 2024 January: Vol. 13 No. 01  

 

 

 

       JS. Bone deformation recorded in vivo from 

strain gauges attached to the human tibial  

shaft. Acta Orthop Scand. 1975;46(2):256-68. 

 

6. Devas MB. Stress fractures of the tibia in 

athletes or shin soreness. J Bone Joint Surg Br. 

1958;40-B(2):227-39. 

 

7. Wilson ES Jr, Katz FN. Stress fractures. An 

analysis of 250 consecutive cases. Radiology. 

1969;92(3):481-6. 

 

8. Meurman KO. Stress fracture of the pubic arch 

in military recruits. Br J Radiol. 

1980;53(630):521-4. 

 

9. Jones DB. March fracture of the inferior pubic 

ramus: a report of three cases. Radiology 

1943;41:586-8.  

 

10. Leveton AL. March (fatigue) fractures of the 

long bones of the lower extremity and pelvis. 

Am J Surg. 1946;71:222-32. 

 

11. Noakes TD, Smith JA, Lindenberg G, Wills CE. 

Pelvic stress fractures in long distance runners. 

Am J Sports Med. 1985;13(2):120-3. 

 

12. O'Brien T, Wilcox N, Kersch T. Refractory pelvic 

stress fracture in a female long-distance runner. 

Am J Orthop. 1995;24(9):710-3. 

 

13. Pavlov H, Nelson TL, Warren RF, Torg JS, 

Burstein AH. Stress fractures of the pubic 

ramus. A report of twelve cases. J Bone Joint 

Surg Am. 1982;64(7):1020-5. 

 

14. Matheson GO, Clement DB, McKenzie DC, 

Taunton JE, Lloyd-Smith DR, MacIntyre JG. 

Stress fractures in athletes. A study of 320 

cases. Am J Sports Med. 1987;15(1):46-58. 

 

15. Goldberg B, Pecora C. Stress fractures: a risk 

of increased training in freshman. Physician 

Sports Med 1994;22(3):68-78. 
 

 

 

Page 69 

 



 

 

      Original Article 

 

16. Ozburn MS, Nichols JW. Pubic ramus and 

adductor insertion stress fractures in female 

basic trainees. Mil Med. 1981;146(5):332-4.  
 

17. Kelly EW, Jonson SR, Cohen ME, Shaffer R. 

Stress fractures of the pelvis in female navy 

recruits: an analysis of possible mechanisms of 

injury. Mil Med. 2000;165(2):142-6. 

 

18. Reinker KA, Ozburne S. A comparison of male 

and female orthopaedic pathology in basic 

training. Mil Med. 1979;144(8):532-6. 

 

19. Nickerson H. March fracture or insufficiency 

fracture. Am J Surg 1943;62:154-64. 

 

20. Selakovich W, Love L. Stress fractures of the 

pubic ramus. J Bone Joint Surg Am. 1954;36-

A(3):573-6. 

 

21. Latshaw RF, Kantner TR, Kalenak A, Baum S, 

Corcoran JJ Jr. A pelvic stress fracture in a 

female jogger. A case report. Am J Sports Med. 

1981;9(1):54-6. 

 

22. Moore KL, Dalley AF, Agur AMR. Clinically 

oriented anatomy. 6th ed. Baltimore, MD: 

Lippincott Williams & Wilkins; 2010. p.334-8. 

 

23. Hill PF, Chatterji S, Chambers D, Keeling JD. 

Stress fracture of the pubic ramus in female 

recruits. J Bone Joint Surg Br. 1996;78(3):383-

6. 

 

24. Jones BH, Bovee MW, Harris JM 3rd, Cowan 

DN. Intrinsic risk factors for exercise-related 

injuries among male and female army trainees. 

Am J Sports Med. 1993;21(5):705-10. 

 

25. Milgrom C, Giladi M, Simkin A, Rand N, Kedem 

R, Kashtan H, et al. An analysis of the 

biomechanical mechanism of tibial stress 

fractures among Israeli infantry recruits. A 

prospective study. Clin Orthop Relat Res. 

1988;(231):216-21. 

 

 

 

 

 

 

CBMJ 2024 January: Vol. 13 No. 01  

 

 

 

26. Beck TJ, Ruff CB, Mourtada FA, Shaffer RA, 

Maxwell-Williams K, Kao GL, et al. Dual-energy 

X-ray absorptiometry derived structural 

geometry for stress fracture prediction in male 

U.S. Marine Corps recruits. J Bone Miner Res. 

1996;11(5):645-53. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Page 70 


