Acta Scientific MEDICAL SCIENCES (ISSN: 2582-0931)
Volume 4 Issue 10 October 2020

Research Article

Frequency of Under-Reporting of Lumbar Spondylolysis and Spondylolisthesis on
Abdomino-Pelvic CT in Non-Traumatic Patients at Tertiary Care Hospital

Arif Abu Bakar1, Rizwan Ajmal1, Ameet Jesrani2*, Muhammad Ayub
Mansoor1, Roomi Mahmud1 and Sehrish Sethar2
1

Department of Radiology, Liaquat National Hospital, Karachi, Pakistan

2

Department of Radiology, Sindh Institute of Urology and Transplantation,

Karachi, Pakistan

Received: August 14, 2020

Published: September 25, 2020

© All rights are reserved by Ameet Jesrani.,

et al.

*Corresponding Author: Ameet Jesrani, Department of Radiology, Sindh Institute of
Urology and Transplantation, Karachi, Pakistan.

Abstract
Background: Many incidental deformities of musculoskeletal system can usually be adequately recognized through abdominopelvic
CT scans. However, abnormalities such as spondylolysis and spondylolisthesis are generally missed by radiologist due to lack of sagittal images on a routine abdominal CT.

Objective: To find out the prevalence of unreported cases of spondylolysis and spondylolisthesis in non-traumatic population undergoing abdominopelvic CT scan at a tertiary care hospital.
Study Design: Cross sectional study.

Setting: Department of Radiology, Liaquat National Hospital, Karachi.
Duration: From 13th August 2017 to 12th February 2018.

Material and Methods: We conducted a cross sectional study on 196 abdominopelvic CT scans of patients without any history of
trauma. Two consultant radiologists commented on absence or presence of spondylolysis and spondylolisthesis. The spondylolis-

thesis was further graded and spondylolysis was divided as unilateral or bilateral. Under reporting was evaluated by whether one
consultant reported lesser cases than the other. Then descriptive statistics were calculated and stratification was performed. Finally,
we applied post stratification chi square test. P value of < 0.05 was taken as significant.

Results: Of 196 patients recruited, 103 were males and 93 were females. 51.53 ± 12.14 years were the mean age of our study popu-

lation. Spondylolysis was identified in 46.4% with 76.6% unilateral cases and 23.4% bilateral cases. 54.6% cases were diagnosed
as spondylolisthesis. Grade I, II and V were 18.7% each. Whereas grade III was 22.4% and grade IV was 21.5%. 52.0% cases were
underreported as observed in this study.

Conclusion: Under reporting in 52.0% of cases suggest that this may result in delayed treatment of spondylolysis and spondylolisthesis.
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Introduction
A very usual complain of active adults and adolescents is back-

ache. Physician often have to deal with children and young individuals coming up with this complain. It is even commoner for an

orthopedic or sport medicine specialist to encounter this. In fact,
10 to 15% of young athletes will feel back pain at some point in life.
However, the key is to realize that in these young active individuals
the cause of back ache is different than the adult counterparts [1].
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Micheli and Wood [2] established that spondylolysis is the ma-

cal stresses. These are particularly specific to bipedal locomotion

dylolysis is rarer in adults. The most common cause being the dis-

changes or acute injury [10]. But the higher frequency among those

jor prevailing reason for backache in young athletes, seen in as
many as 47% of low back pain (LBP) cases. On the contrary spon-

cogenic backache in this population. Moreover, adults often suffer
lumbosacral strain which is rarer in young athletes, seen only in

6% of cases. Spondylolysis and spondylolisthesis are two usual and
confounding identification by health care professionals in patients
with assessment of low back pain. Spondylolysis is the defect in the

pars interarticularis (i.e. isthmus) that may affect one or both sides

[3]. Spondylolisthesis is the true displacement of one vertebra on
its adjacent caudal vertebra [4].

Spondylolisthesis can be in anterior or posterior direction. In

the adult population, defect in bone architecture, trauma or de-

generative process are the usual reasons for spondylolisthesis
and occur at the level of lumbarspine [5]. These words come from
the ancient Greek origin with spondylos, meaning “vertebra”, and

olisthesis, meaning “to slide”. In year 1772 the Belgian obstetrician
Herbiniaux for the first-time observed spondylolisthesis [6] in a

complicated delivery due to restricted passage, as a result of forward displacement of L5 over sacrum.

of humans [10-12]. Despite the fact, there is some proof that the

cause of spondylolysis and spondylolisthesis is the result genetical
engaged with strenuous exercise and complete absence amongst

quadrupeds suggest that upstanding posture in humans is essential driver of these pars interarticularis defects [10,11]. L5 vertebral body is the mostly involved vertebral level in spondylolisthesis and spondylolysis. Vertebral subluxation and disc de generation
can occur after sometime of bilateral spondylolysis [13-16].

Although there is frequent association of spondylolisthesis and

spondylolysis with pain and disability, many instances of these happen without any related complains i.e. patients may remain asymptomatic [11,17,18]. Previously studies suggested that spondylolisthesis and spondylolysis were frequently associated with pain but

one reason for such relationship seems to be that the population

in which they were mostly studied had these symptoms. However,
nowadays no such relationship is drawn between spondylolisthesis and other lumbosacral abnormalities and it has been reported
in asymptomatic population as well [11,19].

Adequate data is provided by abdominopelvic CT scans in pa-

It was later in year 1854 the term was used for the first time

tients with or without symptoms to recognize incidental musculo-

However, there is no such slippage in spondylolysis. Due to vast

radiologists particularly the bony and soft tissues abnormalities of

by Kilian in Lonstein., et al [7]. In more severe cases of spondylolisthesis the vertebra can move in forward and caudal direction.

number of anatomical and clinical types of spondylolisthesis, it is
quite challenging to be fully understood by orthopedics, neurosurgeons and pediatricians. It is one of the few pathologies of column
with so much therapeutic ambiguity. Spondylolisthesis is just not

the slippage of single vertebra over the vertebra below. We must
not forget that the whole column above the slipped vertebra moves

and hence the expected consequences are faced. The cause of the
disease is multifactorial and not yet clearly understood. There lies

ambiguity in the natural history as well as in its etiology, pathology
and development [8].

Mostly the pain of spondylolisthesis and spondylolysis is well

endured by patients. However, at time the seriousness of the symptoms not responding to medical treatment requires surgical therapies [9]. Biomechanical stresses on an inherently week or abnormal

pars interarticularis results in its hypoplasia, elongation or sclerosis [10]. This in turn leads to spondylolisthesis and spondylolysis.

The chronic low-grade trauma to the lumbar spine during flex-

ion, extension and rotation are the essential drivers of biomechani-

skeletal variations [20]. Nonetheless, musculoskeletal abnormalities portrayed on abdominopelvic CT scans are often neglected by

spine, hip and pelvis. Although most musculoskeletal abnormali-

ties may have no importance but some may be more significant
than the abdominopelvic pathologies. The diagnosis and under-

standing spondylolisthesis and spondylolysis is made easier by
advancement in CT imaging but the prevalent presence of spondylolisthesis and spondylolysis in obviously asymptomatic patients

have rendered most such conclusions as “fortuitous radiographic
findings” [10,11].

The most accurate imaging modality for the recognition of

spondylolisthesis and spondylolysis is CT [16]. As far as we know,

there is general scarcity of information on the utilization of CT to
assess the frequency of spondylolisthesis and spondylolysis in pa-

tients looking for medical treatment for unrelated conditions. Our
study was designed to decide the rate of spondylolisthesis and

spondylolysis in patient population who were referred with complains other than that of lumbosacral region and to discover what
amount is really reported.
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Material and Method
During August 13th 2017 to February 12th 2018 we conducted

this study at radiology departed of Liaquat National Hospital Karachi. The ethical committee approved our study design and we determined sampling size by WHO software taking into account spondylolisthesis being underreported on abdominopelvic CT scans in

asymptomatic patients (p) = 85% [20], margin of error (d) = 5%,
Confidence level = 95%. The sample size showed up to be 196 pa-

tients. Non probability sequential sampling was employed. 30 to

70 of either sex population was registered. The registered patients
either had abdominal pain or at least one week evaluated by us-

ing VAS score (abdominal pain was taken as positive if VAS score
more than 1) or had mild abdominal pain (i.e. 1 to 3). Patients who

underwent CT scan for any other reason but trauma were included.

Further we excluded patients who had diabetes mellitus, hypertension or known metastatic bone disease. This was evaluated and
confirmed by history.

We took patients who had no history of injury and underwent

abdominopelvic CT scan within months at radiology department of

Liaquat National Hospital. Before enrolment, patients were briefed

and written permission were taken. CT scans were assessed again
in all these patients to see under reporting of lumbar spondylolis-

thesis and spondylolysis, Consultant radiologists with expertise

of over 5 years reviewed these CT scans. Both were unaware of
the final reports of the CT scans done by the other. CT scans were

carried out using 16 slice CT scanner and with thickness of 1.25
mm. The parameters kept were 120 kVp and variable mAs so as

to accomplish noise index of 25. Most scans were carried out with

contrast i.e. Omnipaque 300, 100 ml (300 mg/ml iodine, GE Healthcare). The scan was recovered from digital storage facility. Initially

axial images were evaluated and later the sagittal reformatted
images were seen. The principle conclusion was either presence
or absence of spondylolisthesis and spondylolysis. If spondylolisthesis was present then its grading was noted and if spondylolysis

was noted then whether its unilateral or bilateral was commented.
If the final assessment of spondylolisthesis and spondylolysis by
one specialist was less than the other, the reporting taken as under

reporting. A designed Performa was used to record all data using
principal investigator. Exclusion criteria was pursued rigorously
to avoid confounding parameters. Data analysis was done by SPSS

version 21. Frequencies and percentages were computed and qualitative factors were processed such as sex, spondylolisthesis and

its grades, spondylolysis (unilateral or bilateral) and under report-

ing (yes/no). Quantitative factors like age, duration and pain score
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were displayed as mean ± standard deviation. Effect modifiers for
e.g. Sex, age, period and pain score were monitored through strati-

fication. Post stratification chi square test was employed. P value of
< 0.05 was taken as significant.

Results

Out of 206 patients, 103 were males and 93 were females. 51.53

± 12.14 years were the mean age of our study population. 12.93

± 3.93 months were the mean duration of our study. 1.93 ± 0.82
was the mean pain score. 54.6% cases were reported as positive
for spondylolisthesis as shown in table 1. As long as grades are con-

cerned =, it was noted that grade I, II and V 18.7% each, whereas
grade III came out to be 22.4% and grade IV to be 21.5% as shown

in table 2. Spondylolysis turned out in 46.4% of cases as shown

in table 3. Furthermore, it was noted that 23.4% of cases involved
both sided and unilateral involvement was seen in 76.6% as shown

in table 4. 52.0% of cases were noted to be under reported. Table 5
shows the complete results. Figure 1 CT Scan of Abdomen in sagittal view shows grade II spondylolisthesis of L5 over S1 in appropriate bone window, while figure 2 shows spondylolysis at L5 level
with grade I spondylolisthesis of L5 over S1.
Yes
No

Frequency

%

107

54.6

89

Total

196

45.4

Table 1: Frequency distribution of spondylolisthesis (n = 196).
Frequency

%

1

20

18.7

4

23

21.5

2
3
5

Total

20
24
20

107

18.7
22.4
18.7

Table 2: Frequency distribution of grade of
spondylolisthesis (n = 107).
Yes
No

Total

Frequency

%

91

46.4

105
196

53.6

Table 3: Frequency distribution of spondylolysis (n = 196).
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Unilateral
Bilateral
Total

Frequency

%

82

76.6

25

107

23.4

Table 4: Frequency distribution of side involved (n = 196).
Yes
No

Total

Frequency

%

102

52.0

94

196

48.0

Table 5: Frequency distribution of under reporting (n = 196).
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treated. Previous studies have demonstrated that one of the fre-

quent incidental findings on radiology examination are fractures
itself. Clinically important fractures are seen in as many as 6 elder-

ly patients who undergo radiography [22]. However, 16 to 55% of

fractures are underreported by radiologists [23-25]. What is worse

is that even if reported, these fractures are not always treated. The
results of under treatment and diagnosis are clear and should be
taken into consideration. Patients with fractures of vertebral body
has an increase risk of vertebral and femoral fracture of 4 - 5-fold
and 2-fold respectively [26]. If 3 vertebral fractures are already

present, this risk rises to 11-fold and 3-fold for vertebral and femoral fractures respectively [27].

There are few factors that may have added to underreporting.

In the first place many radiologists only examine the axial images.

Although the thin sections were available but no sagittal reformats
were taken. Despite the fact, that most severe vertebral fractures
are usually missed in axial images. Furthermore, failure to under-

stand the clinical outcome of vertebral fractures and the mistaken
belief that in chest or abdominal scan the findings of spine might

not be necessary or relevant to report further adds to underdiagnosis. This suggests that there is lack of knowledge amongst radi-

ologist and that academic majors should be taken to make them
Figure 1: Grade II spondylolisthesis of L5 over S1.

realize the importance of such findings [27].

In abdominal CT scans of adults, the prevalence and reporting

rates of vertebral body fractures was estimated in 2 previous popu-

lation studies. Bartalena., et al. [23] and Obaid., et al. [24] revealed

that vertebral body compression fracture prevalence rates of 9.5%
and 13.6% and CT identification rates of 14.6% and 4.7%, respec-

tively. Assessing vertebra body compression fracture through only

axial images is not enough. Even in vertebral body compression
fractures the main complain can be flank pain or backache. Such

cases suggest that even in studies done for flank pain or backache
special consideration should be given to vertebral column as poorly localized pain in these cases can also be due vertebral body compression fracture.
Figure 2: Spondylolysis at L5 level with grade I. Spondylolisthesis
of L5 over S1.

Discussion
With increasing age, the fracture prevalence also rises [21]. In

spite of this most fractures remain underdiagnosed and under-

Investigators in two prior published studies assessed preva-

lence and reporting rates of vertebral body compression fractures

at abdominal CT in adults. Bartalena., et al. [23] and Obaid., et al.
[24] reported vertebral body compression fracture prevalence

rates of 9.5% and 13.6% and CT identification rates of 14.6% and

4.7%, respectively. Use of only transverse CT images is inadequate

for diagnosis of vertebral body compression fractures. In pression
fracture was flank or back pain, symptoms that may have been at-
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tributable to the vertebral body compression fracture. These cases
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Belfi., et al. carried out a study to establish the prevalence of

serve as a reminder for radiologists to pay special attention to the

spondylolysis and spondylolisthesis in population undergoing in-

with poorly localizing pain.

L5 spondylolysis was noted in 29 suggesting 5.7% incidence rate.

spine when reading scans from studies performed for this indication because vertebral body compression fractures often manifest
In another study by Williams., et al. [25] it was established that

only 35% of vertebral body compression fractures were reported
by specialist musculoskeletal radiologist, when only axial images
were reviewed. As identification if these fractures is so low and

sagittal images are important for detection, it is believed that sagittal images were not obtained during picture archiving and communication system work station at the time of initial reporting. Vertebral body compression fractures are not routinely looked for in the
abdominal scans and are there for missed in spite of their clinical
importance.

As might be expected that the history of backpain and flank

pain may call the attention of the radiologist to spine resulting in

increased detection of the vertebral body compression fracture.
But this is not the case if only axial images are interpreted and unless grossly abnormal. Hence, only obvious fractures were most
probably reported then were the moderate fractures, and that was

because only the severe fractures were evident on axial images.
Moreover, even the history of flank pain and backache stressed out

towards renal and ureteric abnormality than that of spine. CT did
not report 64% (52 of 81) of vertebral body compression fracture
of lower thoracic or lumbar region [26].

Vertebral body compression fracture is related with increased

mortality rate in both symptomatic and asymptomatic cases. The
rate also increases with the increase in number of vertebral body
compression fractures [26]. Therefore to reduce patient’s mortality

and morbidity rates one needs to report vertebral body compression fractures consistently and unequivocally.

More males than females were included in our study popula-

tion. 51.53 ± 12.14 years was the mean age. 1.93 ± 0.82 was the

mean score with 37.8% having low grade pain. 54.6% cases were
reported as positive for spondylolisthesis. Grade I, II and V were
reported to be 18.7% each, grade III to be 22.4% and grade IV was

21.5%. Furthermore, 46.4% of cases were deemed positive for

patient and emergency abdominopelvic CT scans for unrelated ab-

normalities [27]. In this study a total of 510 ct scans were reviewed.
Of these 29 cases, 20 were male and 9 were females. The mean age

of the females with spondylolysis was 59 years. The mean age of the
male patients with spondylolysis was 52 years. The male to female

ratio came out to be 2:1 for spondylolysis at L5 vertebral level. No

cases of either spondylolysis and spondylolisthesis were reported

at any level other than L5 vertebral body. Bilateral spondylolysis
was noted in 23 patients and unilateral in 6 patients. Sakai., et al.

also stated that 90.3% of the cases involved L5 vertebra, 5.4% in-

volved L4 vertebra and 3.2% in L3 vertebra. In another study May

stated that in a study population of 360 patients, spondylolysis was
identified in 48.3% at L5 vertebral level. 24.1% at L4 vertebral level and 10.3% at L3 vertebral level [6].

Rauch and Jinkins [11] stated prevalence of spondylolysis to be

3% to 10% in general population. Moreover, the prevalence was
found to be the same in the population with symptoms and without symptoms. The major symptom being the backache. Rauch and

Jinkins also stated that males presented more with spondylolysis

than females with the ratio ranging 2:1 to 4:1. Harvey., et al. [18]
stated that prevalence of spondylolysis was much higher in some

sports activities. The ratio being 23% to 63% in patients involved
in certain sports in comparison to 4% to 8% as noted in general

population. Moreover, Harvey found that almost 95% spondyloly-

sis occurred at L5 vertebra. Finally, Leone., et al. [10] also stated
that the prevalence of spondylolysis was far higher in individuals

involved in sporty activities. These being 63% as compared to general population where the rate came out to be just 6%.

Study Limitations

One of the major limitations of our study is the smaller size of

the study sample. Other limitations include single center and non-

randomized study. Outcomes might not be generalizable to larger
population as out study focused on urban community.

Conclusion

Spondylolysis and spondylolisthesis are two commonly occur-

spondylolysis. Of them 76.6% were unilateral while 23.4% of cases

ring diseases. Both these entities may occur in population who

younger than 50 years, disease of less than 10 days and pain score

cian to know the prevalence of spondylolysis and spondylolisthe-

involved both sides. 52% of cases were underreported in our study.
Amongst the positive cases reported more were females with age
of VAS 3.

are either asymptomatic or have unrelated clinical symptoms.
Therefore, it is important for the radiologist as well as the clini-

Citation: Ameet Jesrani., et al. “Frequency of Under-Reporting of Lumbar Spondylolysis and Spondylolisthesis on Abdomino-Pelvic CT in Non-Traumatic
Patients at Tertiary Care Hospital”. Acta Scientific Medical Sciences 4.10 (2020): 130-135.

Frequency of Under-Reporting of Lumbar Spondylolysis and Spondylolisthesis on Abdomino-Pelvic CT in Non-Traumatic Patients at Tertiary
Care Hospital

sis specially when reporting abdominopelvic CT scans. Significant

increase in morbidity and mortality are seen with underreporting
and delay in treatment of these conditions.

Conflicts of Interest

There were no conflicts of interests among authors.

Bibliography
1.
2.
3.
4.
5.
6.
7.
8.
9.

D Hemecourt P., et al. “Back Injuries in the young athlete”. Clinics in Sports Medicine 19 (2000): 663-679.

Micheli L and Wood R. “Back pain in young athletes: significant
differences from adults in causes and patterns”. Archives of Pediatrics and Adolescent Medicine 149 (1995): 15-18.
Tsirikos A and Garrido E. “Spondylolysis and spondylolisthesis
in children and adolescents”. Journal of Bone and Joint Surgery
92.6 (2010): 751-759.

Denard P., et al. “Back pain, neurogenic symptoms, and physical function in relation to spondylolisthesis among elderly
men”. The Spine Journal 10 (2010): 865-873.
Ahn UM., et al. “Functional outcome and radiographic correction after spinal osteotomy”. Spine 27.12 (2002): 1303-1311.
Herbiniaux G. “Traitesur divers accouchemenslabprieuxetsurpolypes de la matrice”. Brussels: JL De Boubers (1782).
Lonstein JE. “Spondylolisthesis in children. Cause, natural history, and management”. Spine 24.24 (1999): 2640-2648.
Nazarian S. “Spondylolysis and spondylolytic spondylolisthesis. A review of current concepts on pathogenesis, natural
history, clinical symptoms, imaging, and therapeutic management”. European Spine Journal 1.2 (1992): 62-83.
Harris IE and Weinstein SL. “Long-term follow-up of patients
with grade-III and IV spondylolisthesis treatment with and
without posterior fusion”. Journal of Bone and Joint Surgery
American 69.7 (1987): 960-969.

10. Leone A., et al. “Imaging of lumbar spondylolysis”. The Radiologist 8 (2001): 73-86.
11. Rauch RA and Jinkins JR. “Lumbosacral spondylolisthesis associated with spondylolysis”. Neuroimaging Clinics of North
America 3 (1993): 543-553.

12. Taillard WF. “Etiology of spondylolisthesis”. Clinical Orthopaedics 117 (1976): 30-39.
13. Mihara H., et al. “The biomechanical effects of spondylolysis
and its treatment”. Spine 28 (2003): 235-238.

14. Floman Y. “Progression of lumbosacral isthmic spondylolisthesis in adults”. Spine 25 (2000): 342-347.

15. Inoue H., et al. “Radiographic classification of L5 isthmic spondylolisthesis as adolescent or adult vertebral slip”. Spine 27
(2002): 831-838.

135

16. Teplick JG., et al. “Diagnosis and evaluation of spondylolisthesis and/or spondylolysis on axial CT”. American Journal of Neuroradiology 7 (1986): 479-491.

17. Araki T., et al. “Reactive sclerosis of the pedicle associated with
contralateral spondylolysis”. Spine 17 (1992): 1424-1426.
18. Harvey CJ., et al. “The radiological investigation of lumbar
spondylolysis”. Clinical Radiology 53 (1998): 723-728.

19. Beutler WJ., et al. “The natural history of spondylolysis and
spondylolisthesis: 45-year follow-up evaluation”. Spine 28
(2003): 1027-1035.

20. Majumdar SR., et al. “Incidental vertebral fractures discovered
with chest radiography in the emergency department”. Archives of Internal Medicine 165 (2005): 905-909.

21. Melton LJ., et al. “Epidemiology of vertebral fractures in women”. American Journal of Epidemiology 129 (1989): 1000-1011.
22. Gehlbach SH., et al. “Recognition of vertebral fractures in a
clinical setting”. Osteoporosis International 11 (2000): 577582.
23. Bartalena T., et al. “Prevalence of thoracolumbar vertebral
fractures on multidetector CT: underreporting by radiologists”. European Journal of Radiology 69.3 (2009): 555-559.
24. Obaid H., et al. “Underdiagnosis of vertebral collapse on routine multidetector computed tomography scan of the abdomen”. Acta Radiologica 49.7 (2008): 795-800.

25. Williams AL., et al. “Under-reporting of osteoporotic vertebral
fractures on computed tomography”. European Journal of Radiology 69.1 (2009): 179-183.

26. Kado DM., et al. “Vertebral fractures and mortality in older
women: a prospective study-study of Osteoporotic Fractures
Research Group”. Archives of Internal Medicine 159.11 (1999):
1215-1220.
27. Belfi LM., et al. “Computed tomography evaluation of spondylolysis and spondylolisthesis in asymptomatic patients”. Spine
31.24 (2006): E907-E910.

Assets from publication with us
•

Prompt Acknowledgement after receiving the article

•

Issue of Publication Certificate

•
•
•

Thorough Double blinded peer review
Rapid Publication

High visibility of your Published work

Website: www.actascientific.com/

Submit Article: www.actascientific.com/submission.php
Email us: editor@actascientific.com
Contact us: +91 9182824667

Citation: Ameet Jesrani., et al. “Frequency of Under-Reporting of Lumbar Spondylolysis and Spondylolisthesis on Abdomino-Pelvic CT in Non-Traumatic
Patients at Tertiary Care Hospital”. Acta Scientific Medical Sciences 4.10 (2020): 130-135.

