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            Abstract

            
               
Objectives: To know the incidence of leiomyoma in hysterectomy specimens and study the degenerative changes of leiomyoma and its variants.
               

               Materials and Methods: A prospective study of 1000 hysterectomy specimens was done. All the chief complaints, gross features and microscopic findings
                  were recorded. 
               

               Results: The most common benign lesion found was leiomyoma in 55.4% cases followed by adenomyosis in 32.5% cases. Majority of leiomyoma
                  cases (99.2%) were usual leiomyoma. 2 variants of leiomyoma, 1 case of cellular leiomyoma and other case of mitotically active
                  leiomyoma were found. 
               

               Conclusion: Leiomyoma was the most common pathology found in hysterectomy specimens in our study which is also true for other countries.
                  Adenomyosis identified on histopathological examination was seen to be an important lesion in cases presenting with DUB. Hence,
                  cases presenting with DUB should be thoroughly evaluated to rule out any underlying pathology.
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               Introduction 

            Hysterectomy involves surgical removal of whole or the part of uterus with or without removal of its adnexal structures. It
               is one of the most commonly performed gynaecological procedures in the world. As all the surgical procedures carries their
               own advantages and risk, hysterectomy even though being a successful procedure has its own disadvantages. Sterility in women
               who are premenopausal is the main disadvantage of this procedure.1

            The first performed hysterectomy dates back to November 1843 in Manchester, by Charles Clay. Total abdominal hysterectomy
               (TAH) which involves removal of entire uterus and cervix was first done in 1929 by Richardson, MD. Earlier hysterectomies
               had lot of dreadful complications and the patients usually died of hemorrhage, peritonitis, and exhaustion. The introduction
               of total abdominal hysterectomy by Richardson or Pfannesnsteil incision by Johanns Pfannenstiel or finally  the performance
               of the first laparoscopic hysterectomy by Harry Reich in Kingston, Pennsylvania in 1988 were the instrumental historical improvements
               in this procedure.1

            Hysterectomy is generally sorted as a last resort for many of gynaecological conditions such as uterine leiomyoma, adenomyosis,
               dysfunctional uterine bleeding and malignancies of uterus and its adnexal structures.1

            The purpose of this study is to know the incidence of various lesions occurring in myometrium of hysterectomy specimens and
               to study leiomyoma and degenerative changes occurring in leiomyoma.1

         

         
               Aims & Objectives

            
                  
                  	
                      To know the incidence of leiomyoma in hysterectomy specimens.

                  

                  	
                      To study the degenerative changes of leiomyoma and its variants. 

                  

               

            

         

         
               Materials and Methods

            The study was conducted in the department of pathology in a tertiary care hospital. It was a study of 18 months prospective
               type from March 2016 to September 2017. A total of 1000 cases were included in the study. 
            

            Chief complaints and clinical indications of patients undergoing hysterectomy were obtained from the histopathological requisition
               forms/ clinical records of the patients and were recorded in the standard proforma. 
            

            The hysterectomy specimens received from Obstetrics and Gynaecology department were assessed for gross features and were fixed
               in 10% buffered formalin. Subsequently the tissues were dehydrated with ascending grades of alcohol, cleared in xylene and
               embedded in paraffin. Thereafter, 3-5 microns thick paraffin sections were cut on a rotary microtome dewaxed and stained with
               Haematoxylin and Eosin.
            

            The inclusion and exclusion criteria for specimens included in the study are as following:

            
                  Inclusion criteria

               All specimens of hysterectomy irrespective of age.

            

            
                  Exclusion criteria

               
                     
                     	
                         Laproscopically resected specimens.

                     

                     	
                         Specimens where resection of only fallopian tubes/ovary/ myomas are carried out without removal of uterus.

                     

                  

               

            

            
                  Sampling method

               Consecutive continuous sampling method.

            

         

         
               Observations and Results

            
                  
                  Table 1

                  Age wise distribution of leiomyoma cases

               

               
                     
                        
                           	
                              Total leiomyoma cases (n=240)
                        
                        	
                              Age Groups (In Years)
                        
                        	
                              Total
                        
                        	
                              Percentage
                        
                     

                     
                           	
                              20-30
                        
                        	
                              31-40
                        
                        	
                              41-50
                        
                        	
                              51-60
                        
                        	
                              61-70
                        
                        	
                              71-80
                        
                     

                     
                           	
                              Isolated leiomyoma
                        
                        	
                              13
                        
                        	
                              70
                        
                        	
                              101
                        
                        	
                              20
                        
                        	
                              09
                        
                        	
                              03
                        
                        	
                              216
                        
                        	
                              90.1
                        
                     

                     
                           	
                              Leiomyoma + adenomyosis
                        
                        	
                              00
                        
                        	
                              06
                        
                        	
                              12
                        
                        	
                              02
                        
                        	
                              00
                        
                        	
                              00
                        
                        	
                              20
                        
                        	
                              8.3
                        
                     

                     
                           	
                              Cervical leiomyoma
                        
                        	
                              00
                        
                        	
                              01
                        
                        	
                              01
                        
                        	
                              00
                        
                        	
                              00
                        
                        	
                              00
                        
                        	
                              02
                        
                        	
                              0.8
                        
                     

                     
                           	
                              Leiomyoma + serous cystadenoma
                        
                        	
                              00
                        
                        	
                              00
                        
                        	
                              01
                        
                        	
                              00
                        
                        	
                              00
                        
                        	
                              00
                        
                        	
                              01
                        
                        	
                              0.4
                        
                     

                     
                           	
                              Leiomyoma + endometrial polyp
                        
                        	
                              00
                        
                        	
                              00
                        
                        	
                              01
                        
                        	
                              00
                        
                        	
                              00
                        
                        	
                              00
                        
                        	
                              01
                        
                        	
                              0.4
                        
                     

                     
                           	
                              Total
                        
                        	
                              13
                        
                        	
                              77
                        
                        	
                              116
                        
                        	
                              22
                        
                        	
                              09
                        
                        	
                              03
                        
                        	
                              240
                        
                        	
                              100
                        
                     

                  
               

            

            It was observed that 90.1% of leiomyoma cases presented as isolated lesion.

            On gross, leiomyoma were well-circumscribed solid and white and on cut surface showed whorled appearance. Microscopically
               leiomyoma showed smooth muscle cells arranged in fascicular pattern. The cells were elongated and had bland cigar shaped nuclei
               with abundant eosinophilic cytoplasm.
            

            Leiomyoma with adenomyosis accounted for 8.3% cases.

            Grossly, adenomyosis showed trabeculations on cut surface. Microscopically, endometrial glands were seen deep within the myometrium.
               Multi parity or pregnant state is associated with higher chances of development of adenomyosis possibly because of the invasive
               nature of the trophoblast on the extension of the myometrial fibers.
            

            Cervical leiomyoma accounted for 0.8% cases.

            Leiomyoma with other benign lesion like serous cystadenoma, endometrial polyp was 0.4% each.

            
                  
                  Table 2

                  Age wise distribution based on degenerative changes in leiomyoma
                  

               

               
                     
                        
                           	
                              Leiomyoma: degenerative changes
                           (n=240)
                        
                        	
                              Age Groups (In Years)
                        
                        	
                              Total
                        
                        	
                              Percentage
                        
                     

                     
                           	
                              20-30
                        
                        	
                              31-40
                        
                        	
                              41-50
                        
                        	
                              51-60
                        
                        	
                              61-70
                        
                        	
                              71-80
                        
                     

                     
                           	
                              No degenerative change
                        
                        	
                              09
                        
                        	
                              71
                        
                        	
                              99
                        
                        	
                              22
                        
                        	
                              07
                        
                        	
                              03
                        
                        	
                              211
                        
                        	
                              87.9
                        
                     

                     
                           	
                              Hyaline
                        
                        	
                              03
                        
                        	
                              04
                        
                        	
                              13
                        
                        	
                              00
                        
                        	
                              01
                        
                        	
                              00
                        
                        	
                              21
                        
                        	
                              8.7
                        
                     

                     
                           	
                              Myxoid
                        
                        	
                              00
                        
                        	
                              00
                        
                        	
                              02
                        
                        	
                              00
                        
                        	
                              00
                        
                        	
                              00
                        
                        	
                              02
                        
                        	
                              0.8
                        
                     

                     
                           	
                              Cystic
                        
                        	
                              00
                        
                        	
                              01
                        
                        	
                              02
                        
                        	
                              00
                        
                        	
                              01
                        
                        	
                              00
                        
                        	
                              04
                        
                        	
                              1.8
                        
                     

                     
                           	
                              Calcification
                        
                        	
                              00
                        
                        	
                              01
                        
                        	
                              00
                        
                        	
                              00
                        
                        	
                              00
                        
                        	
                              00
                        
                        	
                              01
                        
                        	
                              0.4
                        
                     

                     
                           	
                              Hemorrhage
                        
                        	
                              00
                        
                        	
                              01
                        
                        	
                              00
                        
                        	
                              00
                        
                        	
                              00
                        
                        	
                              00
                        
                        	
                              01
                        
                        	
                              0.4
                        
                     

                     
                           	
                              Total
                        
                        	
                              12(4.9%)
                        
                        	
                              78 (32.7%)
                        
                        	
                              116 (48.2%)
                        
                        	
                              22 (9.2%)
                        
                        	
                              09 (3.7%)
                        
                        	
                              03 (1.3%)
                        
                        	
                              240
                        
                        	
                              100
                        
                     

                  
               

            

            It was observed that 87.9% cases of leiomyoma did not show any noticeable change. Most common degenerative change encountered
               was hyaline degeneration and it was seen in 8.7% cases. Hyaline degeneration on gross appearance, showed a smooth whitish
               depressed zone alternating with bulging nodules of intact smooth appearance.
            

            Cystic degeneration in 4 cases and myxoid in 2 cases were also noted.

            In our study we found 4 cases of cystic degeneration were found. On gross, the tumor was firm and grey white in color with
               small cystic areas. Microscopically, the tumor is similar to usual leiomyoma with areas of cystic change. 
            

            One case of myxoid degeneration was seen. The tumor was composed of spindle cells with focal areas of myxomatous change. 

            Other degenerative changes like calcification and hemorrhage were seen in 0.4% cases each.

            
                  
                  Table 3

                  Distribution based on variants of leiomyoma:
                  

               

               
                     
                        
                           	
                              Total leiomyoma cases (n=240)
                        
                        	
                              Frequency
                        
                        	
                              Percentage
                        
                     

                     
                           	
                              Usual leiomyoma
                        
                        	
                              238
                        
                        	
                              99.2
                        
                     

                     
                           	
                              Mitotically active leiomyoma
                        
                        	
                              01
                        
                        	
                              0.4
                        
                     

                     
                           	
                              Cellular leiomyoma
                        
                        	
                              01
                        
                        	
                              0.4
                        
                     

                     
                           	
                              Total
                        
                        	
                              240
                        
                        	
                              100
                        
                     

                  
               

            

            Majority of leiomyoma cases (99.2%) were usual leiomyoma. Only 2 variants of leiomyoma, 1 case of cellular leiomyoma and other
               case of mitotically active leiomyoma were found.
            

            The gross appearance of cellular leiomyoma and mitotically active leiomyoma was similar to usual leiomyoma.

            Cellular leiomyoma on microscopy showed high cellularity with increased smooth muscle proliferation. Large thick walled blood
               vessels seen. No atypia and no mitotic figures were noted. 
            

            Mitotically active leiomyoma microscopically shows smooth muscle cells arranged in fascicular pattern. 5 mitotic figures /10
               HPF were noted. No necrosis or atypia was seen.
            

            

            
                  
                  Figure 1

                  Multiple Uterine fibroid (a): The cut surface of uterus shows multiple fibroids. Largest fibroid measuring 4x3 cm is intramural in location and smallest
                     fibroid is subserosal in location measuring 2x1 cm. The fibroid are well circumscribed, grey white in color and has characteristic
                     whorl appearance. (b): The low power view shows smooth muscle cells arranged in fasicular pattern separated by connective tissue stroma; (c): The tumor cells are elongated with cigar shaped nuclei and eosinophilic cytoplasm
                  

               
[image: https://typeset-prod-media-server.s3.amazonaws.com/article_uploads/63928e71-8859-495d-9147-148fa892dde4/image/bbc781b3-4add-4040-bce3-7d98ec0e2f03-uimage.png]

            

            
                  
                  Figure 2

                  Leiomyoma with hyaline change (a); On cut surface well circumscribed tumor with whorl appearance and smooth glistening surface suggestive of hyaline change;
                     (b) & (c): Tumor cells arranged in whorl pattern and separated by pink eosinophilic hyaline material
                  

               
[image: https://typeset-prod-media-server.s3.amazonaws.com/article_uploads/63928e71-8859-495d-9147-148fa892dde4/image/3568831b-ff1d-479d-9285-e3a0c314f5f8-uimage.png]

            

            
                  
                  Figure 3

                  Cystic change in leiomyoma (a): On cut surface one intramural fibroid identified measuring 3x2 cm, grey white in color with whorl appearance and areas of
                     cystic changes; (b): Tumor composed of smooth muscle cells arranged in whorl pattern seen. The spindle cells are separated by large areas of cystic
                     spaces
                  

               
[image: https://typeset-prod-media-server.s3.amazonaws.com/article_uploads/63928e71-8859-495d-9147-148fa892dde4/image/d884c105-5467-4602-b488-c0bf00557e2e-uimage.png]

            

            
                  
                  Figure 4

                  Myxoid change in leiomyoma; (a) & (b): Shows whorl arrangement of uniform spindle cells and surrounded by pool of myxoid edematous stroma
                  

               
[image: https://typeset-prod-media-server.s3.amazonaws.com/article_uploads/63928e71-8859-495d-9147-148fa892dde4/image/aaf597e5-22ff-41c5-a38e-3e3242aeea64-uimage.png]

            

            
                  
                  Figure 5

                  Cellular leiomyoma; (a) & (b): The tumor is composed of spindle cells with increased cellularity and very scant intervening stroma. The cells are arranged
                     in sheets with hyperchromatic nuclei and scant amount of eosinophilic cytoplasm
                  

               
[image: https://typeset-prod-media-server.s3.amazonaws.com/article_uploads/63928e71-8859-495d-9147-148fa892dde4/image/83cc07f9-aded-4f75-9530-8d6591011aee-uimage.png]

            

            
                  
                  Figure 6

                  Mitotically active leiomyoma; (a): The tumor is composed of uniform spindle cells with elongated nuclei and eosinophilic cytoplasm. No tumor necrosis seen;
                     (b): On high power uniform spindle cells seen. 5 mitotic figures per 10 high power field were seen
                  

               
[image: https://typeset-prod-media-server.s3.amazonaws.com/article_uploads/63928e71-8859-495d-9147-148fa892dde4/image/183c5109-ee0d-4c9a-9e61-0821a065ee1e-uimage.png]

         

         
               Discussion

            In present study degenerative changes showed hyaline degeneration being the commonest accounting 8.7% cases. Similar findings
               were seen in study by Prem et al2 which showed that hyaline degeneration as commonest degenerative change in 5% cases. 
            

            In our study we found 99.2% leiomyoma of usual type. Two variants of leiomyoma. One was cellular leiomyoma and other was mitotically
               active leiomyoma accounting for 0.4% each. 
            

            Kokila K et al3 did a retrospective study over a period of one year and studied 1879 hysterectomy specimens and 664 specimens were found to
               have fibroid. Usual leiomyoma were found in 88.6% cases and other variants like mitotically active leiomyoma, symplastic leiomyoma,
               and cellular leiomyoma, neurilemmoma like variant, fatty degeneration, hyaline degeneration, calcification and hydropic degeneration
               constituted 11.4%. Out of that mitotically active leiomyoma and cellular leiomyoma accounted for 0.43% each. These findings
               were similar to our study.
            

            
                  
                  Table 4

                  Comparison of degenerative changes and variants of leiomyoma in various studies
                  

               

               
                     
                        
                           	
                              Study
                        
                        	
                              Degenerative changes and variants of leiomyoma
                        
                     

                     
                           	
                              Hyaline
                        
                        	
                              Cystic
                        
                        	
                              Myxoid
                        
                        	
                              Calcification
                        
                        	
                              Hemorrhage
                        
                        	
                              Variants
                        
                     

                     
                           	
                              Prem et al2 (2017) (n=376)
                        
                        	
                              5.08
                        
                        	
                              -
                        
                        	
                              0.18
                        
                        	
                              -
                        
                        	
                              -
                        
                        	
                              -
                        
                     

                     
                           	
                              Kokila K et al3 (2017) (n=1879)
                        
                        	
                              8.24
                        
                        	
                              -
                        
                        	
                              2.3
                        
                        	
                              -
                        
                        	
                              -
                        
                        	
                              0.86
                        
                     

                     
                           	
                              Present study (n=1000)
                        
                        	
                              8.7
                        
                        	
                              1.8
                        
                        	
                              0.8
                        
                        	
                              0.4
                        
                        	
                              0.4
                        
                        	
                              0.8
                        
                     

                  
               

            

            In present study adenomyosis was second commonest lesion found and seen in 32.5% cases. Other studies like Jha et al4 and Ranabhat et al5 Parveen et al6 also found adenomyosis as second commonest lesion in 17.2%, 28% and 24% respectively.
            

            In majority of cases it presents with menorrhagia and diagnosed as incidental finding.

            In this study the most common co-existing lesion with leiomyoma was adenomyosis found in 8.3% cases. A study done by Karthikeyan
               et al7 among rural population in India also showed that most common co-existing lesion with leiomyoma was adenomyosis in 8.8% cases.
               The reason for this coexistence might be the same set of risk factor and pathogenic mechanism operating for both the lesions.8, 9 
            

            Other co-existing lesion found with leiomyoma was serous cystadenoma and endometrial polyp but they had very low incidence
               of 0.4% each.
            

            
                  
                  Table 5

                  Comparison of myometrial lesion in various studies
                  

               

               
                     
                        
                           	
                              Study
                        
                        	
                              Leiomyoma (%)
                        
                        	
                              Adenomyosis (%)
                        
                     

                     
                           	
                              Jha et al (2006)4
                        
                        	
                              24
                        
                        	
                              17.2
                        
                     

                     
                           	
                              Ranabhat et al (2010)5
                        
                        	
                              30.30
                        
                        	
                              28
                        
                     

                     
                           	
                              Rather et al (2013)9
                        
                        	
                              24
                        
                        	
                              13.3
                        
                     

                     
                           	
                              Perveen and tayyab(2008)6
                        
                        	
                              68.5
                        
                        	
                              33.3
                        
                     

                     
                           	
                              Karthikeyan et al (2015)7
                        
                        	
                              41
                        
                        	
                              15
                        
                     

                     
                           	
                              Gazozai et al (2004)10
                        
                        	
                              67
                        
                        	
                              17
                        
                     

                     
                           	
                              Purandere and Jhalam (1993)11
                        
                        	
                              36.45
                        
                        	
                              58.33
                        
                     

                     
                           	
                              Bukhari and Sadeeq (2007)12
                        
                        	
                              43.34
                        
                        	
                              36.24
                        
                     

                     
                           	
                              Jaleel et al (2009)13
                        
                        	
                              45.18
                        
                        	
                              19.27
                        
                     

                     
                           	
                              Jamal and Baqai(2001)14
                        
                        	
                              35.7
                        
                        	
                              30
                        
                     

                     
                           	
                              Present study
                        
                        	
                              55.4
                        
                        	
                              32.5
                        
                     

                  
               

            

         

         
               Conclusion

            Leiomyoma was the most common pathology found in hysterectomy specimens in our study which is also true for other countries.

            Adenomyosis identified on histopathological examination was seen to be an important lesion in cases presenting with DUB. Hence,
               cases presenting with DUB should be thoroughly evaluated to rule out any underlying pathology.
            

            Histopathological examination helps in identifying rare and unusual malignancies, thus it is important for confirming diagnosis
               and safeguarding the line of treatment in malignant disease. Moreover, it helps in identifying those lesions which occurs
               more frequently as well as pure incidental findings in hysterectomy specimens. 
            

            Thus, it is mandatory to examine all hysterectomy specimens and their detail histopathological examination even of those specimens
               which grossly appears normal for better management of the patients post-operatively.
            

         

         
               Source of Funding

            None.

         

         
               Conflict of Interest

            None.

         

      

      
         
               References

            
                  
                  
                     
                        1 
                              

                     

                     Hall, J E,  (2015).   (Ed.), Guyton and Hall Textbook of Medical Physiology E-Book.  Elsevier Health Sciences.  
                     

                  

                  
                     
                        2 
                              

                     

                     Prem, S, Archana, T & Gitanjali,  (2017). Histopathological spectrum of hysterectomy specimens in tertiary care hospital. A prospective study. Eur J Pharmocol Sci, 8(4), 858-66.
                     

                  

                  
                     
                        3 
                              

                     

                     Kokila, K, Indira,  Rajavelu & ,  (2017). Histomorphological spectrum of uterine leiomyoma variants. One year study retrospective study in tertiary care centre.
                        Int J Adv Res, 5(5), 2201-10.
                     

                  

                  
                     
                        4 
                              

                     

                     Jha, R, Pant, A D, Jha, A, Adhikari, R C & Sayami, G,  (2005). Histopathological analysis of hysterectomy specimens . J Nepal Med Assoc, 45, 283-90.
                     

                  

                  
                     
                        5 
                              

                     

                     Ranabhat, S K, Shrestha, R, Tiwari, M, Sinha, D P & Subedee, L R,  (2010). A retrospective histopathological study of hysterectomy with or without salpingo-ophorectomy specimens. JCMC, 1(1), 26-9.
                     

                  

                  
                     
                        6 
                              

                     

                     Perveen, S & Tayyab, S,  (2008). A clinicopathological review of elective abdominal hysterectomy. J Surg Pak, 13(1), 27.
                     

                  

                  
                     
                        7 
                              

                     

                     Karthikeyan, T M, Veenaa, N N, Kumar, A C & Thomas, E,  (2015). Clinicopathological study of hysterectomy among rural patients in a tertiary care center. IOSR J Dent Med Sci, 14(5), 25-31.
                     

                  

                  
                     
                        8 
                              

                     

                     Taran, F., Stewart, E. & Brucker, S.,  (2013). Adenomyosis: Epidemiology, Risk Factors, Clinical Phenotype and Surgical and Interventional Alternatives to Hysterectomy.
                        Geburtshilfe Frauenheilkd, 73(09), 924-31.
                     

                  

                  
                     
                        9 
                              

                     

                     Rather, G R, Gupta, Y & Bhardwaj, S,  (2013). Patterns of Lesions in Hysterectomy Specimens: A Prospective Study. J K Sci, 15(2), 63-8.
                     

                  

                  
                     
                        10 
                              

                     

                     Gazozai, S, Bugti, Q A, Siddiqa, A & Ehsan, N,  (2004). Excessive Uterine Haemorrhage-A Histopathological Study. Gomal J Med Sci, 2(1).
                     

                  

                  
                     
                        11 
                              

                     

                     Purandare, S & Jhalam, L,  (1993). Pathological picture in hysterectomy done for abnormal uterine bleeding. J Obstet Gynecol India, 43, 418-39.
                     

                  

                  
                     
                        12 
                              

                     

                     Bukhari, U & Sadiq, S,  (2016). Analysis of the underlying pathological lesions in hysterectomy specimens. Pak J Pathol, 18(4).
                     

                  

                  
                     
                        13 
                              

                     

                     Jaleel, R, Khan, A & Soomro, N,  (2009). Clinicopathological study of abdominal hysterectomy. Pak J Med Sci, 25(4), 630-4.
                     

                  

                  
                     
                        14 
                              

                     

                     Jamal, S & Baqai, S A,  (2001). Clinico histopathological analysis of 260 Hysterectomies. Pak J Pathol, 12(2), 11-5.
                     

                  

               

            

         

      

      

   EPUB/nav.xhtml

    
      To study degenerative changes and variants of leiomyoma in hysterectomy specimens


      
        		
          Content
        


      


    
  

