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 ABSTRACT   

This study aimed at establishing the prevalence of undescended testes (UDT) among deceased males, 

18 years of age and older, formerly resident in Lusaka. During a 6 month period in 2014, 384 

deceased men aged between 18 and 94 years were examined.  One out of the 384 candidates had 

right-sided unilateral UDT. The subject with the UDT was 40 years of age. The mean age at death of 

the examined material was 39 years. At 95 % confidence internal, the UDT point prevalence of 0.26 

% was obtained. The findings of this applied anatomy research strongly suggests that UDT in 

deceased adults at UTH is low.   
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ABBREVIATIONS AND DEFINITIONS 

Acronyms 

UTH - University teaching Hospital (For the University of Zambia)  

UDT - Undescended Testes  

Definitions 

• Undescended testes- or Cryptorchidism is a condition in which one or both testes are not 

clearly palpable in the scrotum. It can be congenital or acquired.  

• Autopsy-an examination of the organs of a dead body to determine the cause of death or to 

study the pathologic changes present.  

• Body-The Human body  

• Cadaver – embalmed dead body or corpse  

• Deceased adult – Clinically dead 18 year old or older individual  

• Mortuary-facility in which dead bodies are kept awaiting burial or cremation. In this 

dissertation mortuary specifically refers to the University Teaching Hospital mortuary.  

• Post mortem-After death  

• Adult-Biologically mature person (male in this study) of age 18 years and above.  
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CHAPTER ONE 

 INTRODUCTION 

1.1 Background   

This was an applied anatomy research on the prevalence of undescended testes (UDT) at the University 

Teaching Hospital (UTH).  UDT is widely monitored especially among the newly born. It is one of the 

most common congenital anomalies or birth defects in males (Lee et al, 2004). UDT also known as 

cryptorchidism, is a condition in which one or both testes fail to descend fully and properly into the 

scrotum (Sadler, 2012). The failure in descent may occur during intrauterine life (congenital 

cryptorchidism) or during childhood or adolescence (acquired cryptorchidism).     

     After birth, when normally located, testes are found in the scrotum. This location offers 

physiological advantages. The temperature of testes in the scrotum is maintained at about 2 degrees 

Celsius below the core body temperature of 36.9 degrees Celsius (Koeppen et al, 2009). The relatively 

lower temperature is optimum for production of viable mature spermatozoa. It is for this physiological 

reason that the testes are normally located in the scrotum even though their embryological development 

begins in the abdomen (Koeppen et al, 2009). The testes originally develop retroperitoneally in paired 

regions of the posterior abdominal wall of the developing embryo called urogenital ridges. In week 

seven of intrauterine life, the upper part of the abdomen grows disproportionately away from the pelvic 

or hip region (Sadler, 2012). Partly because of that disproportionate growth, the testes undergo relative 

descent through the abdomen (trans-abdominal descent). The testes then descend through the inguinal 

canal (trans-inguinal descent). Finally the testes descend through the scrotum to the bottom of the 

scrotal sac (trans-scrotal descent). Figure 1 illustrates the development of testes. 

 

Figure 1. Illustration of testicular descent courtesy of Langman’s embryology textbook, 12
th

 edition. In 

the illustration, A. Descent during the second month. B. In the middle of the third month the 

Peritoneum lining the body cavity evaginates into the scrotal swelling, where it forms the vaginal 
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process (tunica vaginalis).  C. Descent during the seventh month.  D. Location of the testis in scrotum, 

shortly after birth.    

    The process of descent illustrated in figure 1 may not be completed resulting in UDT. About three 

per cent of males are born with congenital UDT (Philip et al, 2008). UDT may present in adult life and 

can adversely affect the quality of life (Afrika et al, 2012).  Adults with unmanaged UDT have low 

spermatozoa count or none (Ford et al, 1985). Such adults may present with infertility (Dudek and fix, 

2005). Additionally, adults with UDT are four times more at risk of developing testicular cancer in 

comparison to those that do not have UDT (Dieckmann et al, 2012). Infertility and the relative 

increased risk of testicular neoplasia are two major clinical consequences of UDT in adulthood.  

Knowing the prevalence of UDT is a first step to effective monitoring of the condition in the population 

as well as timely intervention. The prevalence of UDT has been shown to be on the rise in some regions 

around the world (Toppari et al, 2001). In a prospective cohort study of infants from 2001 to 2008 in 

the United Kingdom, the prevalence at birth was found to be 5.9 per cent and at year two of life it was 

2.4 per cent (Ancerini et al, 2009). While the alluded to study by Phillip et al indicates a prevalence of 

about three per cent at birth, Ancerini et al found a prevalence of 5.9 per cent at birth. Other studies 

have even shown higher prevalence rates. These studies illustrate that there is significant temporal, 

spatial and age related variability of UDT prevalence rates. Such variability merited an undertaking of a 

baseline study on UDT in adults in Zambia in order to determine its prevalence. With baseline 

information from studies like this one, it should be possible to monitor trends in the general population 

and plan interventions, should the prevalence be higher. A high prevalence would require more 

attention to be paid to this anomaly. Disregarding the condition can have serious consequences to the 

afflicted patient because of its potential to malignant change (testicular cancer). Timely intervention in 

managing this condition prevents such potentially lethal sequel. For the foregoing reasons, a baseline 

survey for UDT in adults was deemed necessary and conducted.    

 

1.2 Justification for the study   

    As par standard practice, careful examination of children especially infants before the age of 2 years 

is done by paediatricians to detect congenital UDT and permit for management of the condition before 

an age at which testes would undergo malignant change (Dieckmann et al, 2012). Despite the concerted 

efforts to detect and manage UDT during childhood, Clinicians worldwide (Zambia inclusive) 

encounter cases of unmanaged Congenital and acquired UDT in adults (Atilla et al, 1997 and 

Giwercman et al, 1989). The Golden standard is to have no adult present with congenital or acquired 

UDT especially to have no adult dying of UDT related complications. While screening for UDT among 

children is the best for interventional purposes, screening among the adults augment efforts to evaluate 

the effectiveness of the screening and interventional efforts made on children and adolescents. Some 
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researchers have done post mortem based studies on UDT in adult life (Kaibogaku, 1986). For 

convenience and logistical reasons while taking after such researchers, a post-mortem adult population 

was selected.  Documenting UDT in a post-mortem adult population in Lusaka would encourage 

clinicians to endeavour to screen and manage UDT long before adulthood and death.    

 

1.3 Research Question   

What is the prevalence of Undescended Testes in deceased males 18 years and older presenting to the 

UTH mortuary?   

 

 1.4 Objective   

General objective   

To establish the prevalence of UDT among adult male Zambians presenting to the UTH.   

Specific Objectives   

To quantify UDT cases in a post mortem adult population at the UTH   

To calculate the mean age at death for the study population.   

  

 1.5 Significance of study   

    Results of a screening study of this nature could establish that unreported, undiagnosed cases of 

undescended testes exist among adults in Lusaka. There are though limitations to the applicability of 

the findings of this study. Because convenient sampling was done from among dead subjects, a 

prevalence of zero would not necessarily mean that there were no living adults at the UTH or in Lusaka 

that had UDT during the time of the study. Follow up studies must be done to adequately investigate 

adult UDT prevalence among males living in Lusaka. Findings from such studies and from this study, 

would contribute to establishing baseline data on UDT in Zambia. Such information could be relevant 

to monitoring of future UDT trends as well as devising locally appropriate interventions. The study 

could indirectly offer some insight into the percentage of adults at UTH that are at risk of testicular 

cancer. On a broader scale, the findings of this research would be a contribution to the geographical 

mapping of the cases of UDT in this part of the world where mapping is largely incomplete. Though 

there are published case reports of UDT associated cancers, to the best knowledge of the investigator, 

there is no published information on the prevalence of UDT in an adult urban Zambian population.   
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CHAPTER TWO 

 LITERATURE REVIEW 

     Undescended testes is a common clinical condition in children especially at the time of birth (Philip 

et al, 2008). Most undescended testes spontaneously descend by the end of year one of postnatal life. 

The spontaneous descent during first year of life is due to an increased surge of testosterone that 

facilitates descent of the testes (Sadler et al, 2012). The descent reduces the prevalence of congenital 

UDT from three percent at birth of full-term babies to one per cent at year one of life (Sijstermans et al, 

2008). Some authors have indicated that this one percent prevalence remains thus into adult life. 

However, many studies have shown that the prevalence of UDT in all ages varies from region to region 

(Sijstermans et al, 2008). Because of known geographical differences in the prevalence of UDT, it 

would be of interest to have data on the prevalence - albeit in a selected group, in a Zambian hospital 

where the main mortuary of the city of Lusaka is based (the hospital mortuary being the main 

catchment area for the city of Lusaka.)   

     Physicians around the world make dedicated efforts to detect and manage the undescended testes by 

year two of life or latest in adolescence to possibly reduce the prevalence of UDT in adults to Zero 

(Dieckmann et al, 2012). In spite of dedicated efforts, cases of UDT in adults are well reported on even 

until death as in the Chakravarthi et al, 2013 cadaver based study. Studies that quantify UDT among 

adults help in providing baseline information that could be used in evaluating the effectiveness of the 

efforts to detect and manage the condition before adulthood. A high prevalence of UDT in adult life 

should move clinicians to step up early intervention efforts and prevent the situation were adults 

present with a manageable condition.    

     In a 2012 prevalence study on undescended testes in adults in Tanzania, a prevalence of 13 percent 

was found (Afrika et al, 2012). The 13 percent prevalence was much higher than the generally expected 

1 percent (Sijstermans et al, 2008).  Such differences in prevalence of UDT in adults merit quantifying 

the condition among adults in Zambia. Some researchers have investigated factors to which un-

managed UDT in some adult populations could be attributed. A recent study in Uganda indicated that 

only about fourteen per cent of adults perform regular self-examination of their testes (Muliira et al, 

2012). Adults not in a habit of examining the genitalia may have grown up not doing so and thus not 

know that they have UDT. The Muliira et al study also found that 87 percent of adults with UDT did 

not know about the risk of testicular cancer. Such lack of knowledge on the risks associated with UDT 

compounded with absence of pain in some adult patients could drive underreporting of the condition. 

By studying a population that is not in a urology clinic, some of the unreported cases may be captured 

to help with understanding the extent of unreported UDT cases among adults. For this reason, the 

population targeted was largely the one that did not present to UTH with a urological complaint.   
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It is imperative that UDT is defined and a working definition adopted. Several authors employ the term 

UDT variably to emphasize various manifestations of the condition. In the Hack et al, 2007 article, 

―undescended testis‖ was defined as a testis which could not be manipulated into a stable scrotal 

position and further tension on cord structures was painful. In the Wright 1989 paper, UDT was defined 

as a clinical finding in which a testis is not in contact with the bottom or inner inferior surface of the 

scrotum. The definitions in the alluded to Hack and Wright papers are best suited for living subjects in 

which tension on the cord of a high testis and pain guide clinicians in diagnosing UDT. This awareness 

drove us to adopt a working definition of UDT that would be applied under post-mortem conditions. In 

the extensive Mather et al, 2009 paper, the term UDT was at times employed to mean a clinical finding 

in which one or both testes cannot be palpated manually in the scrotum. In line with that broad usage, 

physical examination would suffice in tentatively terming a non-palpable testis as undescended without 

recourse to sonography, radiography or magnetic resonance imaging. In fact current US Department of 

Health and Human Services guidelines state that ultrasound, Computed Tomography, or Magnetic 

Resonance Imaging do not provide additional information to physical examination of the living for 

UDT (Tekgul et al, 2009. Further, in light of the frigidity and rigidity of structures in post-mortem 

subjects as well as challenges with accessing ultrasound and x-ray machines for use on the post-mortem 

subjects for the period of 6 months in which data was to be collected, a broad working definition of 

UDT was adopted.  

     Even in the urology clinic, routine examination for undescended testes is by physical examination 

alone which further warrants our reliance on physical examination alone and adopting a case definition 

that is within our diagnostic means. In the broad usage of the term UDT, both Testicular Ectopy (mal-

descent) and retentio testis (incomplete descent) are encompassed. This is to say gliding testes, 

retractile testes, ectopic testis, abdominal testes, inguinal testes, high testes and low testes are all forms 

of undescended testes (Mathers et al, 2009). The non-invasive nature of the examination done on 

subjects not undergoing autopsy further justified adopting a broad definition of UDT. Authors who 

have done studies on UDT in post mortem material have highlighted that it is in the living that it is 

easier to distinguish the various forms of UDT on the basis of physical examination (Veena et al, 

2014). In the second employment of the term UDT, it is distinguished from ectopic testes, abdominal 

testes, atrophic testes, inguinal testes and High testes (Mathers et al, 2009). This second use of the term 

UDT is in line with the alluded to definitions found in the Hack et al, 2003 and Wright 1989 papers. In 

post-mortem subjects it is more logistically challenging to undertake such classification of UDT (Veena 

et al, 2014).  However, if nonpalpable testes were found in autopsy subjects, all efforts to precisely 

locate and classify them would be made.  

       The two handed technique of examination adopted in this study is on the basis of the working 

definition for UDT adopted. In line with the Mathers et al, 2009 and Steven et al, 2000 studies, on the 
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basis of bimanual physical examination, non-palpable testes per scrotum could be broadly termed 

undescended testes. For the autopsy subjects, exploration of the abdomen and inguinal canal would be 

readily available.   

      Adulthood undescended testes is a result of developmental events that occur in childhood (alluded 

to in the introduction) and remain unattended to past late adolescence even until death (Chakravarthi, 

2013). The attention not being paid to late adolescence UDT could be because of omitting diagnosis of 

the condition. Early UDT diagnosis is at times omitted in Lusaka due partly to the fact of birthing at 

home especially in rural Lusaka (Sabine et al, 2011). Such Children may carry the congenital UDT into 

adult life (Rusnack et al, 2002). Often unmanaged congenital UDT by year two remains thus into 

adulthood (Sijstermans et al, 2008). The reality of home births in Lusaka may thus mean congenital 

UDT being carried into adolescence and adulthood unmanaged. Populations that have higher 

incidences of congenital UDT among children would be expected to proportionally have higher 

congenital UDT among adults. An eight year long prospective study by Ancerini et al 2009 found the 

prevalence rate at year one of life to be about 6.7 per cent which is much higher than the expected one 

per cent. Adults in such populations would be expected to have significant numbers of UDT. A study 

by Guven et al established that the condition is more common among late adolescents than previously 

thought (Guven et al, 2008). The acquired form in older boys or late adolescents may persist into adult 

life. A study by Atilla et al has documented a significant number of cases of adult UDT (Atilla et al, 

1997).    

      Another reason for anticipating UDT among adults is the well documented phenomenon of acquired 

UDT. It is documented that around the age of 9 years and as late as 13 years the increase in the 

cremasteric reflex causes the testes to retract (Piyush et al, 2006).  Some studies have reported that in 

some populations about 30% of such retracted testes do not spontaneous descend (Hack et al, 2007). 

Such children may carry the retractile testes into adulthood. In some regions of the world, a 

phenomenon known as ―ambiguous genitalia‖ or pseudo-hermaphroditism at the moment of birth 

makes early UDT diagnosis challenging. Male Pseudo-hermaphrodites are at times mis-classified as 

females by clinicians. Testes in the pseudo-hermaphrodites descend around the time of puberty. 

Pseudo-hermaphroditism is associated with increased incidence of acquired UDT as testes in some 

children fail to descend with the increased testosterone surge at around the time of puberty 

(ImperatoMcGinley et al, 1974).   

     For the reasons advanced in the foregoing passage, a post pubertal male may present with UDT. It 

would be undiagnosed congenital UDT or retained retractile testes. Adolescents whose genitalia is not 

examined by parents or friends may think that having UDT is normal. In a study done by Raghavendran 

et al in 2004, it was found that some adults thought having a missing testis is normal.  



7   

   

Some because of being shy had not reported the condition to a health professional (Raghavendran et al, 

2004). The picture of UDT in adult life is unclear and the reasons why adults present with UDT at UTH 

are undocumented. Gathering baseline information on such adult patients in Zambia is a first step to 

addressing the phenomenon of UDT in adult life.   

    Examining infants can help in understanding congenital UDT but not acquired UDT which is due to 

the retractile testes phenomenon that occurs even in children older than 7 years as earlier referenced. 

Most testes that retract (70 percent) descend at the time of puberty. Since puberty for most boys is 

complete by 17 years of age, one objective way to quantify testes that do not spontaneously descend at 

puberty is to examine a population that is past puberty. This is partly why an adult population was 

chosen in this study. By examining adult populations for UDT, we encompassed unmanaged congenital 

as well as acquired UDT in line with our objectives which would not be met were infants to be enrolled 

in the study.  For interventional purposes, investigating UDT in children is warranted. For monitoring 

the effectiveness of the early life interventional efforts, investigating unmanaged UDT in an adult 

population could be warranted.   

        Since UDT in adult life is a result of unmanaged UDT in children, to understand its 

aetiopathogenesis recourse has to be made to UDT in early life. At birth, fully descended testes are 

expected to be present in the scrotal sac. Testes begin developing in the posterior abdominal or 

retroperitoneal region, then descend into the scrotum. Gross disproportionate growth of the upper 

posterior abdominal wall results in relative descent of testes through the abdominal cavity. Descent 

through the inguinal canal is guided by a fibrous cord called the gubernaculum. The gubernaculum 

extends from the inferior pole of the testes to the bottom of the scrotum. The gubernaculum, by 

shortening, tractions the testes from locations superior to the internal inguinal ring through the inguinal 

canal into the scrotal sac (Saddler, 2012). The gubernaculum contributes also to the trans-scrotal 

descent. Enlargement of the vaginal process (Processus Vaginalis) contributes to guiding the testis 

through the inguinal canal. The testes descend into the scrotum by the seventh to ninth months of foetal 

life (Saddler, 2012).   At birth, the testes are fully descended and normally rest in the scrotum.  A defect 

in one or more of the factors that govern testicular descent may result in failure of proper or full descent 

of the testes which present as congenital undescended testes which if undetected and untreated may 

present as UDT in adult life (Chakravarthi, 2014). The undescended testes (incompletely descended 

testes) may be located in the abdomen, inguinal canal or just subjacent to the outer inguinal ring. Testes 

that fail to descend in the proper path (Maldescended testes) may be located in the femoral, penile, 

perineal, prepubic regions or other regions.   

       Undescended testes in adult life has numerous sequelae. Some of the conditions associated with 

UDT are testicular cancer subfertility, infertility, testicular torsion and hernias in adult life (Nasser et al, 

1978).  Adults who are diagnosed with this condition are four times more at risk of testicular cancer 
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than adults with descended testes as was alluded to in the introduction (Dieckmann et al, 2012). The 

risk of testicular cancer is higher in adults with bilateral cases, relatively lower for those that have 

unilateral forms and lowest in adults with fully descended testes. The relative risk of testicular cancer is 

highest in abdominal testes (Abratt et al, 1992). From 2008 to 2012, a review of 73 cases of infertility 

in Nigeria was conducted, by Ibrahim et al. It was found that 7(4.8%) of the 25-52 aged males reviewed 

were infertile due to undescended testes. In a Giwercman et al study of 500 consecutive cases involving 

men 20 to 30 years old, who were previously admitted to a department of surgery with the diagnosis of 

testicular mal-descent, it was found that about 2 to 3 percent had carcinoma in testis that were in situ. In 

80% of the 500, the number of late spermatids decreased (Giwercman et al, 1989). A 2005 comparative 

study of arteries by Bulet et al adds another dimension to what we would have likely found were the 

testes to be located and examined. The study observed that the testicular, deferential, and cremaster 

arterial diameter was 1.7, 1.1, and 0.8 mm in the normal testes and 1.5, 0.7, and 0.6 mm in the 

undescended testes, respectively. The Bulet study indicated that the cytological and physiological 

degenerative changes relating to UDT manifest grossly.   In light of possible sequelae in UDT in 

adulthood, labour intensive surveillance efforts are necessary to supplement the efforts of the poorly 

resourced national cancer registry (Parkin et al, 2000). The need for baseline studies like this one in 

Lusaka was encouraged by a 2009 case report by Mapulanga et al. The study reported a rare form of 

testicular cancer- Primary leiomyosarcoma (PL) (Canovas et al, 2009). The case report was on a 50 

year old man who presented to the urology unit with a left testicular swelling for one year! There was 

no pain associated with it. The history of the Mapulanga case highlights the reality that some adults 

may not be moved to report to the hospital if there is no pain associated with their condition. Even 

though the report did not go into establishing any actual association of that case to UDT, it however 

mentioned en passant that there is documented strong association between PL and UDT. Such late life 

cases can be mitigated with active surveillances and early elimination of predisposing factors such as 

UDT. It is highly probable that surveys in a third world country may yield more revealing results with 

regard to UDT and its sequelae. In a case report of a developing country published in 2014 by Inadkat, 

a 34 year old Indian man with right undescended testes had ipsilateral right renal aplasia.    
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CHAPTER THREE 

 MATERIALS AND METHODS 

 

3.1 Research Design   

This was a descriptive (non-analytical) cross sectional study (The study was not for establishing any 

causal associations, that is, it was purely observational).   

 

3.2 Study setting   

The population was that of male adults presenting to the University Teaching Hospital mortuary. There 

were two data collection sites within the post mortem facility; these were the autopsy room and the 

mortuary proper.    

 

3.3 Study population   

The target population was that of male adults that presented at the UTH during the period of the study.   

   

3.4 Study Sample   

Every dead male that met the inclusion criteria was material for the study. The sample size was 

calculated as shown below.   

The sample size for this prevalence study was calculated using the formula below.              

N =    [Z² X P (1-P)]/ (E)      

In symbols in the above formula are explained below.   

N= sample required   

Z= Z- statistic for level of confidence = 1.96   

P= expected prevalence of 0.5   

E= confidence interval, 0.05   

Since the prevalence rate of undescended testes among adults in Zambia is unknown, 0.5 expected 

prevalence is used in the calculation for the sample size.   

Sample size (N) = [(1.96)² X 0.5(1-0.5)] / (0.05) ,  N= 384 cadavers   

   

 3.5 Sampling techniques    

Convenient sampling was employed, because it was projected that an average of 5 candidates would be 

enrolled per day, in order to achieve the numbers within the prescribed study period. Most relevant to 

choosing this sampling technique is the random nature of death among the subjects sampled. 
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    3.6 Study material   

The study material included:   

Bodies brought into the autopsy room from the police unit located at the UTH. These bodies were often 

moved out of the hospital after the autopsy.   

Bodies that came from the UTH wards. These were kept in refrigerator named ―A‘‘ of the mortuary 

proper and was maintained at 4 degrees Celsius.   

Bodies that came neither through the police nor from the UTH wards. These were brought in dead 

(BID) for preparation and temporary storage awaiting burial. These bodies were kept in refrigerator 

named ‗‘B‘‘ maintained at 10 degrees Celsius.   

Inclusion criteria   

Most dead males 18 years of age and older brought into the post-mortem facility were included in the 

study. Most were victims of Road traffic accidents. Nevertheless, all the genitalia were amenable to 

manual palpation. Only indigenous Zambians resident in Lusaka were included. This was ensured by 

checking on police case files and residential details in the mortuary superintendent‘s record and then 

correlating with the tags on the BIDs or cases from UTH wards.    

Exclusion criteria   

Non-Zambians were not included in the study.  Adults not resident in Lusaka prior to their time of 

death were not included in the study.  Every subject whose age was younger than eighteen years was 

excluded from the study.  Bodies in the mortuary proper with neither identity nor accompanying details 

were excluded from the study.   

Bodies whose external genitalia anatomy was grossly compromised due to disease or trauma were to be 

excluded.  Adult male cadavers with scars which would have suggested surgery or trauma in the 

inguinal region and on the scrotum and without testes in the scrotum were to be excluded.    

  

3.7 Instruments of data collection   

Data was obtained by manual palpation of the inguinal area and scrotum for presence of testes, then the 

findings were entered in a data collection sheet.   

 

3.8 Procedure for data collection   

Attire   

In the autopsy room a white laboratory coat was worn. In the mortuary proper, gown covering the body 

from the neck to the ankle level was worn to protect clothing from the strong odour in the refrigerators. 

Gloves were indispensable in both situations. An assistant dressed in a similar manner, was employed 

to draw the bodies one at a time and to expose the inguinal region and genitalia for examination.   

Collection of details in accordance with the inclusion criteria   
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Police case files, tags and mortuary superintendent‘s records were jointly used in line with the inclusion 

criteria. The bodies were assigned a number that was entered on the data collection sheet as identity for 

purposes of the study only. The identity of the body was not linked to the numbers in the final project.  

Photographic records were not kept.   

Positioning of cadavers      

All the bodies were examined while in dorsal recumbence (reclining on back)    

Examination of cadavers and Ethical issues   

The record for each subject was checked for the age, sex and date of death. Bodies were drawn by the 

assistant and undressed from the umbilicus to the knee joint to expose the sub-umbilical anterior 

abdominal region, the inguinal and genital regions for examination. A double handed technique was 

employed to physically screen the subjects for non-palpable testes. The palpation was done at 4 degrees 

Celsius, 10 degrees Celsius and room temperature depending on the location of the subject at the time 

of the examination whether in cold room A, B or autopsy room respectively. The left hand stroke from 

the anterior superior iliac spine along the inguinal canal towards the pubic bone, while the other hand 

attempted to palpate for both testes in the scrotum. The method of physical examination for UDT 

employed in this study was adopted from the Mathers et al, 2009 and the Steven et al, 2000 papers.   

Subjects that would manifest non-palpable testis were to be palpated more thoroughly. The anterior 

abdominal wall, the inguinal, perineal, pubic and femoral regions would be palpated. The size of the 

penis would be inspected. If the subjects with non-palpable testes were undergoing autopsy, deliberate 

efforts were to be made to follow the gonadal vessels and locate the non-palpable testes.   

 

3.9 Details of Ethical issues   

Seeking consent from the family members of the subjects was waived by the research ethics committee. 

All methods of examination were strictly non-invasive. No incisions were made by the researcher on 

any of the study material (notwithstanding the invasive nature and extent of the autopsy carried out by 

the pathology staff on some subjects). The investigations were executed in the UTH mortuary premises 

only. Some of the subjects were those that underwent autopsy conducted by the police forensic 

pathologists. The other subjects were those kept in the refrigerators for temporal storage awaiting 

burial. The investigation was carried out in adherence to standards of approval from and clearance by:   

ERES converge research review and ethics committee.   

University of Zambia school of medicine, through the office of the Assistant Dean of postgraduate 

studies   

University Teaching Hospital, Medical Superintendent    

Department of Pathology   

Office of the Mortuary superintendent   
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CHAPTER FOUR 

DATA DESCRIPTION AND RESULTS 

 

4.1 Descriptive data on the subjects enrolled in the study.   

All subjects were residents of Lusaka at the moment of death. They were all native Zambians. 209 of 

the 384 subjects underwent autopsy. None of those that underwent autopsy had non-palpable testes. 

The age at death for the included subjects ranged from 18 years to 94 years. 34% of the subjects were 

in their third decade with the mean age at death being 39 years.  Of the 175 that did not undergo 

autopsy, one had a non-palpable testis in the right pouch of the scrotal sac.    

Focus on the subject with the non-palpable right testis.    

The subject was 40 years of age and was a Brought In Dead (BID) case. The files had no information 

on the cause of death. The pubic area was clean shaven. The hemi-scrotum ipsilateral to the 

nonpalpable testis was fully developed (was an empty sac with scrotal skin that could, without applying 

tension, be held between the thumb and index finger). The present testis (left) was fully palpable and 

descended (with a cord long enough to move the testis freely in the scrotum (The left testis was not 

tightly juxtaposed to the external inguinal ring).  The present testis was ovoid and within range of the 

normal size of testes. There was no evidence of a micropenis. There was no appreciable scar on the 

scrotum, the inguinal region and the anterior abdominal region inferior to the umbilicus. No rounded 

mass was clearly palpable in the inguinal area, pubic area, around the penis, scrotum, perineum or 

femoral region.   

 For a summary of the data and the results, refer to the tables below and the pie chart respectively.                

Table 1. Data collected on undescended testes   

Testes Present   Frequency   Percentage   

0   0   0   

1   1   0.26   

2   383   99.74   

Total   384   100   

   

Table 2. Mean age at death was 39 years. Observations of known age were 337. Cases with 

Unspecified age were 7       

   Mean   Standard error   95% conf. interval   

Age   38.97033   .8102082   37.37661 to 40.56405   
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Table 3. Age distribution for the 384 candidates. 47 candidates were of unspecified age. The 

records however indicated that they were above 18 years of age. None of the 47 candidates 

presented with undescended testes.   

Age Group   Frequency   Percent   Cumulative %   UDT cases   

10-19   6   1.78   1.78   0   

20-29   87   25.82   27.6   0   

30-39   117   34.72   62.31   0   

40-49   60   17.8   80.12   1   

50-59   34   10.09   90.21   0   

60-69   15   4.45   94.66   0   

70-79   9   2.67   97.33   0   

80-89   6   1.78   99.11   0   

90-99   3   .089   100   0   

Total   337   100         

   

 

The UDT point prevalence was 0.26% at 95% confidence interval.   

Figure 2 .   Pie Chart  –   Prevalence of UDT in sample of 384   Males.    

  

One case of unilateral undescended testes was encountered.    

    

    

    

99.74   %   

0.26     %   
Testis in scrotum   

Two   

One   

Zero   
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CHAPTER FIVE 

DISCUSSION 

     The one case of a non-palpable testis in this study entailed a 0.26 percent UDT prevalence. It was on 

the right side of the scrotum that the testis was not clearly palpable. The non-palpable testis was, on the 

basis of physical examination and visual inspection, classified as a case of right unilateral undescended 

testes. Relying on physical examination to classify non-palpable testis as undescended testes was in line 

with the broad usage of the term UDT as presented in the Mathers et al, 2009 study.  Authors such as 

Sekabira et al and Murat et al have indicated that right unilateral congenital undescended testis is a 

more common phenomenon in children than left unilateral undescended testis. This could be because 

the right testis descends later than the left hence more likely to be arrested due to mechanical factors 

(Sekabira et al, 2003 and Murat et al, 2004). Since the congenital or acquired UDT in children is what 

is carried over into adult life, the right UDT finding in this study attests to the commonality of right 

unilateral UDT (Sijstermans et al, 2008).     

   Sonography, radiography and magnetic resonance imaging could have enhanced efforts to precisely 

locate the non-palpable testis and concisely describe it, leading to a definitive diagnosis and more 

accurate classification of the UDT case in this study. When employed on the living, Sonography with a 

high-resolution transducer (>7.5 MHz) is reported to have a correct classification rate of 84 percent for 

non-palpable testis (with a sensitivity of 75 percent and a specificity of 100 percent) (Kanemoto et al, 

2005). Magnetic resonance imaging has an 85 percent accuracy of locating non-palpable abdominal 

testis with a sensitivity of 86 percent and a specificity of 79 percent.  Laparascopy offers better 

diagnostic opportunities that sonography, radiography or magnetic resonance imaging (Tasian et al, 

2011). The subjects of this study were post mortem material. Sonography, radiography and magnetic 

resonance imaging of soft tissues in post mortem subjects is greatly limited because of tissue rigidity 

and frigidity (Tssui et al, 2008). The specificity and sensitive of these diagnostic modalities would thus 

be less when employed on post mortem subjects. Our not using sonography or radiography was in line 

with some ethicists such as Brody that have recommended against using expensive diagnostic tools 

such as ultrasonography when deemed to offer little diagnostic benefit (Brody, 2010).  With the 

limitations in this study, autopsy afforded the best diagnostic opportunity with a near 100 percent 

classification accuracy (100 specificity and 100 sensitivity). The greatest limitation was thus the 

relatives‘ inability to sanction an autopsy. Were autopsy to be performed, the right testicular vessels 

(artery and vein) would have been first identified proximal to the right kidney.  The kidneys would 

have been examined for any deformities that are concomitant with some forms of undescended testes 

such as testicular agenesis. The gonadal vessels would have been followed distally to locate the 

nonpalpable testis. If the gonadal vessels were blind ended, the definitive diagnosis would have been 

testicular agenesis. If a comparably very small testis was found at the end of the gonadal vessels, it 
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would have been termed atrophic testis. If however the testis was found of a comparable size to the left 

one and strayed from the normal path of descent, it would have been classified definitively as an 

ectopic testis and its location precisely described.   

     As alluded to, since no autopsy was sanctioned, limiting the ethically available diagnostic modalities 

at the disposal of the investigator, physical examination as described in the methods section and visual 

inspection were what the investigator solely took advantage of. The inguinal and the anterior abdominal 

wall inferior to the umbilicus was visually inspected for presence of scarification which would have 

indicated efforts to explore and manage the non-palpable testis. That no scar was seen on the scrotum, 

inguinal canal or the abdominal region inferior to the umbilicus led to tentatively ruling out surgery or 

trauma as a reason for the absence of the testis.    

    That the scrotal sac was fully developed (pendulous empty sac) to the capacity of bearing a testis 

were it to be present indicated that the non-palpable testis was an ectopic testes rather than an agenetic 

or atrophic testis. This is because when there is testicular agenesis, the scrotum ipsilateral to the 

agenetic testis does not develop to the same extent as the contralateral testis bearing scrotum. Further, 

Testicular agenesis is rare and often manifests with Micropenis (Grant et al, 1975). The penis was of 

normal size bolstering our ruling out testicular agenesis. On the other hand, in ectopic testis the penis is 

often fully developed. The scrotum as well develops fully in ―anticipation‖ for the descending testis, 

which however strays off the normal path of descent. On the basis of our findings by physical 

examination, we classified the non-palpable testis as ectopic rather than agenetic or dysplastic (Grant et 

al, 1975).  

       The non-palpable testis per scrotum was not palpable in the femoral, inguinal, perineal and anterior 

abdominal wall regions. This indicated that the non-palpable testis was located intra-abdominally. As 

alluded to, exploration during autopsy by following the gonadal vessels would have afforded an 

opportunity to definitively locate the non-palpable testis and describe it. However, not precisely 

locating the non-palpable testis would not affect the physical examination-based diagnosis as right 

unilateral undescended testis because the term undescended testes is at times properly employed to 

encompass both retentio testis as well as testicular ectopy (Mathers et al, 2009 and Steven et al, 2000). 

That the scrotum ipsilateral to the non-palpable testis was well developed and the left testis was of 

normal size, testicular agenesis even atrophy is less likely (Inadkat et al, 2014). Thus we retained the 

tentative classification as an intra-abdominal ectopic testis.    

    The larger proportion of the subjects were in their thirties, the mean age at death being 39 years. The 

life expectancy in Zambia affected the age distribution of the conveniently sampled population 

reducing the numbers of subjects from age groups that were less likely to die. Were the life expectancy 

to be around 80 years of age, most of those sampled would have been at that age and most likely would 

have had the UDT attended to reducing the chances of finding a case of UDT. Thus having done the 
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study in a population that is subject to the dynamics of the age at death, the results may not be 

generalized directly to the living population at the university teaching hospital. It is therefore 

recommended that studies like this one be done in the living in order to have an impression of the 

extent of UDT in adults in a Lusaka living population. This average-death-age dependent limitation 

however may not detract from the necessity of doing such studies in a post mortem population. That   

UDT can be found in a post mortem adult population should drive clinicians to step up early life 

screening and management of UDT and avoid situations in which patients die with and/or from an 

easily manageable condition. That an adult had UDT should drive local researchers to understand the 

factors behind having cases of unmanaged congenital or acquired UDT in men as old as 40 years. As 

earlier referenced, in some jurisdictions, shyness, lack of pain from the undescended testis, lack of 

knowledge of the normal anatomy of the external genitalia have been implicated in congenital or 

acquired UDT being found in adult populations. The reasons could be different in Zambia meriting an 

investigation to establish the reasons for late life cases of UDT. It would have been prudent for the 

researcher to gather information that would help in investigating causal associations with undescended 

testis or information on sequels to UDT. Such however was not in the scope of this non-analytical 

descriptive study.   
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CHAPTER SIX 

CONCLUSION AND RECOMMENTATION 

 

6.1 Conclusion 

There was one case of undescended testes.  A point prevalence of 0.26% UDT was found.  This showed 

that the prevalence of undescended testes was very low in the study group at the university teaching 

hospital in Lusaka. The mean age at death was found to be 39 years.     

6.2 Recommendations 

Extensive Baseline studies should be conducted among living males of all ages in Zambia to capture 

possible undetected UDT cases.    

Clinicians are reminded to endeavour at all times to perform thorough clinical examination.  
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